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PREFACE. 



■^HE leading propositions in the acience of Arith- 
metic are here presented in accordance with the 
lethods in nee in the classes of the Brothers of the 
Ifarifittan Schools. Those methods are the resnlt of 
ihe united experience flowing from two centuries of 
teaching.. Their chief merit is this : that they dis- 
pense with the old way of simply getting the rules 
L 'by rote and then applying them ; in the stead, they 
Ij^teak to the child's intelligence, and lead him up 
dually to the understanding of the principles upon 
l.whicb the rules are based. Knowing hoth tho rule 
■Bud the reason for it, the child uo longer lahora in 
the dark, and tho teaching of Arithmetic ceases to be 
mere machine-work. He may afterwards forget the 
rule J but having learned to reason the problem out 
U-Kidependently of a set form of words, lie finds no dif- 
lulty in reaching the solution of any ordinary case 
i which he may apply himself. 

Indeed, there is no other efficient method of teach- 

Irjttg Arithmetic than this of appealing to the child's 

mtelligence. The correut solution of every problem ia 
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an exercise of judgment. It is therefore a good means 
of mental discipline. Mere memory-work will not pro- 
duce the same result ; it will rather cramp and impede 
the other faculties. It is not the method of nature. 
From the moment the child has learned to speak he 
seeks to know the why and wherefpre of things, and 
ceases to ask questions only when he becomes discour- 
aged by the unsatisfactory answers of inconsiderate 
parents or incompetent teachers. 

All practical life is rooted in number and calcula- 
tion. Business is transacted upon a basis of counting. 
Hence the importance of teaching this subject accord- 
ing to approved and practical methods. For this rea- 
son, our ScHOOL^s Government lays special stress 
upon accurate rather than rapid calculation. It says : 
** In teaching ArWmietic it is of less importance to 
teach the pupil to calculate rapidly than to do so accu- 
rately." It furthermore insists, as a means of acquir- 
ing habits of accurate thinking, that precise language 
be used in all explanations and calculations : " The 
pupils should he taught to make use of the correct 
terms, and never in their loorh to employ a useless 
expression/' And again it says : ^^We should insist on 
the pupils being very exact in the recitation of defini- 
tions and principles/' Finally, it counsels the exercise 
of the pupirs judgment in words to which nothing 
can be added: ^^ After having read the problem to be 
solved, and ivritteri on the blackboard the conditions 
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it contains, the pupils should be required to give an 
account, first, of tohat is asked of them, or lohat they 
have to find out ; second, of what they knoiu in refer- 
ence to it; third, of the operatio?is required by the 
nature of the problem.'^ 

The following pages will be found to embrace these 
principles in every respect. The language is adapted 
to the young minds for which it is intended. The 
explanations aim at being simple. The solutions given 
are strictly in accordance with the definitions and prin- 
ciples laid down. But the teacher need not confine 
himself to the forms here given. After the pupil 
understands these, ho may be shown other methods 
with profit. 
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ELEMENTS OF ARITHMETIC. 



INTRODUCTORY DEFINITIONS. 

. 1. ArithfneHc is the svienve of numbers, und jilao 
B art of cmnputation. 

2. Sumbev is the rcsvlt of tin- rum/'arisun of it ' 
\antity with nUify, 

3. Quantity is anything that can be increased, 
diminished, or measured ; as, thp lengih of a road, the 
^urface of a body, the weiyhl of an article. 

I 4. A TJnit is a quantity witli whiiOi wc t'onijiaro 
8 of the same kind. 

Wjf, The corapariaon of quantity with unity produces 
e kinds of numbers ; Integers, Fraetionn, and Mixed 
ftumbers. 

6. An Jntef/Gf ia a number which contains its unit 
Q exact number of times : as 12, 15 ; boys, i apples. 



, number which is less than a 



7. A Fraction i 

>nit; as. }. i, 3. 

!_■ 8. A Mixsd Number consists of an integer and a 
Thaa, 1^, 3^, 4j. 



2 DEFINITIONS. 

9. According to the nature of their unit, numbers are 
divided into two classes ; viz.. Abstract and Concrete, 

10. An Abstract Number is a number the nature 
of whose unit is not determined ; as, 16, 425, 7840. 

!!• A Concrete Number is a number the nature 
of whose unit is determined ; as, 16 men, 425 days, 7840 
dollars. 

TERMS EMPLOYED. 

!• Arithmetical Operations are the divers changes to 
which numbers are subject. 

There are four fundamental operations : Addition, Subtraction, 
Multiplication, and Division, 

m 

2* The Proof of an operation is a second operation made in 
order to verify the correctness of the first. The proof does not give 
an absolute certainty, but only a great probability, that the opera- 
tion has been correctly performed. 

5. A JProbleni is a question to be solved. 

4, The JResolution of a problem consists in finding the un- 
known quantities by means of the known. 

The resolution of a problem comprises both the solution and the 
calculation, or operation, 

3. The Solutimi is the series of operations necessary to arrive 
at the required result. 

6. The Calculation is the performance of tlie operations indi- 
cated by the solution. 

Note. — The calculation refers exclusively to abstract numbere or 
those considered as such. 

7- A Principle is a fundamental truth from which others 
are derived. 

8, A Rule is a statement of the method of obtaining a desired 
result. 



NUMERATION AND NOTATION. 

13. Numeration is the method of reading numbers 
expressed by characters. 

13. Notation is the method of writing numbers. 

14. Numbers may be represented as follows : 

I. By words ; as, one, two, three. 
II. By figures, called the Arabic Method ; as, 1, 2, 3. 
III. By letters, called the Roman Method ; as, I, V, 
X, C. 

15. In the Arabic Method^ numbers are expressed 
by the following ten 

Figures: 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

NaifVteS •' one, two, Three, Pour, Five, Six, Seven, Eight, Nine, Naught. 

16. The first nine figures are called significant be- 
cause they represent a value. But the tenth, by itself, 
represents nothing. It is only an auxiliary figure ; its 
office being to hold the place of any order whatever, 
when there are no units of that order in the number. 

17. Each of the first nine numbers expresses simple 
units, or units of i\iQ first order, 

18. The number which follows the ninth is called ten. 
It is represented by writing the figure 1 with a naught 
after it ; thus, 10. 

19. Ten is the unit of the second order, and is equal 
to ten units of the first order. 

30. We count by tens as we count by simple units, 
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saying : one ten, two tens, three tens, nine tens. But 
custom has replaced these words by the following : 



Twenty, 


20. 


Sixty, 


GO. 


Thirty, 


30. 


Seventy, 


70. 


Forty, 


40. 


Eighty, 


80. 


Fifty, 


50. 


Ninety, 


90. 



Note. — The **ty" in these words signifies ten. 

21. The names of the numbers included between two 
consecutive tens, are formed by joining to the name of 
the first of these tens, the name of each of the first nine 
numbers, saying ; 



Twenty-one, 


21. 


Thirty-one, etc. 


31, etc. 


Twenty-two, 


22. 


Forty-one, etc. 


41, etc. 


Twenty-three, 


23. 


Fifty-one, etc. 


51, etc. 


Twenty-four, 


24. 


Sixty-one, etc. 


61, etc. 


Twenty-five, 


25. 


Seventy-one, etc. 


71, etc. 


Twenty-six, 


26. 


Eighty-one, etc. 


81, etc. 


Etc. 


Etc. 


Ninety-one, etc. 


91, etc. 



The highest number expressed by two figures, being 
ninety-nine, 99. 

23. But instead of saying ten and one, ten and two, 

ten and three, ten and nine, custom has adopted the 

expressions : 



Eleven, 


11. 


Fifteen, 


15. 


1 welve. 


12. 


Sixteen, 


16. 


Thirteen, 


13. 


Seventeen, 


17. 


Fourteen, 


14. 


Eighteen, 


18. ^ 




Nineteen, 


19. 





Note. — The **teen" in the words thirteen, etc., to nineteen, 
means ten. So that, strictly speaking, thirteen means three and 
ten ; fourteen, four and ten, etc. 



I NCMERATION ANJ] SOTATION, fl 

I 33i The number which fulluwB ninety- iiinu (Dll) ia 
I culled hundred. It ig represented by writing 1 with two 
I naughts after it ; thus, 100. 

I 34. One hundred is the unit of the i/tirii m'dcr, iiud 
I ia equal to ten units of the second order. 

\ 35. We count by hundreds as we count by iinita, 
I saying : 

I One hundred, luu. Five hundred, 500. 

I Two hundred, 300. Six hundred, 600. 

I Three hundred, 300. Seven hundred, 700, 

ft Pour hundred, 400. Eight hundred, 800. 

[ Nine hundred, 900. 

26. The names of the numbers included between two 
I consecutive liundreds, are formed by joining, sucees- 
I Bively, to the nume of the first of tlieee hundreds, the 
I names of all the numbers less than one hundred, thus : 
I One hundred one, 101. 

I One hundred two, 102. 

I One hundred three, 103. 

I Eight hundred eighty-aix, S8G. 

I Nino hundred ninety-eight, 908, 

I Nine hundred ninety-nine (!)!)!)) is "the highest number 
B'that can be expressed by three figures. 

I 27. The group comprising the first three ordei-a of 
PonitB, viz., units, tens, and hundreds, constitutes the 
first period, that of simple units. 

I 88. The number which follows 909 is" called thousand, 
[•'Ond is representod by writing the ficrure 1 with three 
I nwights after it ; thus. 1000. 
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39. Tliousand is the unit of the seco7id period. The 
period of thousands, like that of simple units, comprises 
units, tens, and hundreds. The units of thousands, tens 
of thousands, and hundreds of thousands, constitute the 
fourth, fifth, and sixth orders of units. 

The units of thousands are : 

One thousand, two thousand, nine thousand. 

1000, 2000, ' 9000. 

The tens of thousands are : 
Ten thousand, twenty thousand, . . . ninety thousand. 
10000, 20000, 90000. 

The hundreds of thousands are : 
One hundred thousand. Two hundred thousand, 

100000, 200000, 

nine hundred thousand. 

900000. 

30. The names of the numbers between two con- 
secutive orders of thousands, are formed by joining, suc- 
cessively, to the name of the first of these orders, the 
names of all the numbers less than this order. In this 
manner we reach the number 999999. 

31. Continuing in the same manner, we form the next 
higher periods. Millions, Billions, Trillions, etc. 

Million is the unit of the tltird period ; billion, the 
unit of the fourth period ; and trillion, the unit of the 
fifth period. 

These three periods, like units and thousands, com- 
prise, each, three orders ; viz., the order of units, that of 
tens, and that of hundreds. 

33. The names of the various numbers included be- 
tween their several orders are formed in the same way as 
those included between the several orders of thousands. 
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33. Every significant figure has two values. One is 
called its simple, or absolute value ; and the other, its 
local, or relative value. 

The iSifnple Value of a figure is that given to it by its 
form. 

The Local Value is that which it receives from the 
place that it occupies in the number. 

Thus in the number 4306, the simple value of the first 
figure to the left is 4 ; and its local value is 4 units of 
thousands. 

34. For convenience in reading and writing numbers, 
the figures are divided into periods, each of which com- 
prises three places. The first three places constitute the 
first, or units period ; the second three places constitute 
the second, or thousands period ; etc. 

35. This division of the periods will be easily under- 
stood by a careful examination of the following 

NUMERATION TABLE. 



i Hundreds 
< Tens of 
( Units of 


( Hundreds 
1 Tens of 
( Units of 


( Hundreds 
1 Tens of 
( Units of 


i Hundreds 
I Tens of 
( Units of 


( Hundreds 
< Tens of 
( Units of 


MUionH, 


■ — 

Billions, 


— • — 

MiUions, 


Thonsands, 


Units. 


840 


625 


074 


503 


040 


89* 


031 


209 


654 


061 


30 


005 


800 


237 


500 


201 


892 


604 


083 


275 


2 


000 


596 


000 


082 


987 


015 


003 


106 


000 


400 


000 


000 


500 


005 
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. 36. If it be required to read or write numbers above 
trillions, the following is the order of some of the next 
higher periods : Quadrillions, Quintillions, Sextillions^ 
Septillions, Ociillionsy etc. 



EXERC18 B8 IN NUMERATION. 

1, What number is expressed by 75346821 ? 

Solution. — Separating these figures into periods, we have 75, 
346, 821. The third period is 75 millions ; the second is 346 thmi- 
acmda; and the first is 821 tmits; hence, the number is 75 millions, 
346 thousands, 821. 

Note. — If an order, or even an entire period, be wanting, we do 
not mention it. We also omit to name the last or units period, be- 
cause it is understood. 



Eeadt: 


he following 


numbers : 






1. 


^. 


3. 


4^ 


5. 


75 


972 


1008 


60001 


704825 


63 


840 


5000 


73182 


659037 


37 


569 


6300 


39502 


954308 


25 


708 


2501 


18007 


100716 


12 


411 


15784 


40905 


536900 


50 


4934 


29092 


56000 


213472 


225 


6527 


56311 


171360 


360005 


121 


4025 


12102 


562984 


800001 


309 


7690 


20976 


630192 


780602 


406 


2416 


10083 


935871 


170112 


721 


3083 


84960 


214650 


756640 


582 


6135 


37251 


836422 


151312 


391 


1237 


45162 


178245 


702514 


420 


6030 


24310 


790031 


953716 


569 


1191 


37521 


110725 


803556 


230 


1688 


89111 


333470 


678520 
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NnTATION. ft 


• G. 


7. 


S. 


5006351 


4073634 


3563400024 


14500031 


837SI1640 


7463007302 


7040306 


7000 


83367400310 


907001 


984270 


5302404(1070 


8300000 


400300 


86930000030 


60500005 


1807 


17629080406 


9008600 


62876000 


294635113311 


20036409 


900040 


909009008007 


460072908 


900000800 


843780063004 


111000111 


3742680003 


1303000170410 


305009705 


8633073009 


3278643197416 


99093666 


862794846704 


14000075001004 


200067435 


387281904a 


167008G34316786 


180990040 


3400C41111 


3463184390075819 


I ,.„ 


liVISJiH IX A 


OTATIOM. 


\l. Express i 


1 figures tho nam 


■Bi- iivo Ihon-wiid fmir 


W»dred three. 







^^SoLUTtOK. — This number ennsiats of two periods, ihousamdi ami 

BPHa 1q the ihoitta/nda period there is but one order, which is 3 

^(iita of thousands. We, therefore, write 3 thoaiands in tho fourth 

place, 4 hundreds in the third phiee, a naught (0) in the Bet-ond place, 

there being no ^«n8, tind 3 nnits in tho first ]>lacc. llenee, these 

flpires, 240B, are the proper fsprcssiim for the given number. 






tho followuig iiiinibera in figures : 
"®. Tliirteen. Eleven. Seventeen. 
$. Nineteen. Tbirty-four. Eighty-two, 
4. Fifty-five. Ninety-four. Forty-three. 
6. Three hundred sixty. Five hnndrod eighty-two. 
6. Nine hnndred twelve. Three hundred fonrteeii. 
Seven hundred nineteen. Niue hundred three. 
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8^ Nino thousand, seven hundred eight. 
9» Eighteen thousand, seven hundred. 

10. Fifty thousand, nine hundred one. 

11. Seventy thousand ten. 

12. Two hundred ninety-one thousand, seven hundred . 
fifty-three. 

13. Six hundred seventy-three thousand, twenty-four. 
1^. One million, four hundred thirty-two thousand, 

three hundred sixteen. 

15. Fourteen million, thirty-five thousand, one hun- 
dred ninety-four. 

16. One million, three. 

17* Seven million, three hundred thousand, ninety- 
four. 

18. Forty million, four thousand, seven hundred. 

19. Six hundred three million, fifteen thousand, sixt}- 
one. 

20. Fifteen billion, seventy-one million, six thousand, 
four hundred. 

21. Three hundred thousand, five hundred eighty- 
two. 

22. Two hundred million, fourteen thousand, one 
hundred. 

23. Eight hundred thirty billion, twenty thousand, 
twenty-two. 

2Jf. Five million, two hundred six thousand, nine- 
teen. 

25. Nine hundred billion, sixteen million, eight thou- 
sand. 

26. One hundred nine million, four hundred twenty 
thousand. 

27. Five hundred twenty-one million, three thousand, 
ten. 
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BS. One hundred two billion, two liundred seventy 
thousand, ten. 

£9. Twenty-seven billion, fifty million, five Jiundred 
ninety-one. 

30, Three hundred million, seventy thousand, nine 
hundred. 

31* Three trillion, one hundred twenty billion, two 
million, five thousand, one. 

ROMAK NOTATIOX. 

SY. In the Roman Method of Notation, numbers are 
expressed by the following seven letters of the Roman 
Alphabet : 

Letters, I, Y, X, L, C, D, M. 
Values, 1, 5, 10, 50, 100, 500, 1000. 

Prin^ciples. — I, ITie value of the letter is repeated 
as often as the letter itself is repeated ; as, III ex- 
presses the Tvwmber three ; XX, expresses twenty, 

II, A letter placed to the right of one of greater 
value, adds its own to that of the other ; as, XV rep- 
resents fifteen ; VII, seven, 

III, The value of a letter placed to the left of one 
of greater value, must be subtracted frov% that of the 
other ; as, IV expresses four ; IX, nine, 

IV, The value of a letter or a combination of let- 
ters, is increased a thousand-fold by placing a dash 

over it. Thus, X, LX, denote, respectively, ten thou- 
sand, and sixty thousand. 

Notes. — 1. If a letter that denotes a less number be placed be- 
tween two that denote greater numbers, it diminishes the latter, but 
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does not affect the former. Thus, in the combination LIX, the 
value of I must be taken from that of X. Hence, the number ex- 
pressed is fifty-nine (59). 

2. It must be observed also that no letter is written four times 
in succession. 

3. There are only six combinations in which a character is 
placed before one of greater value. Hence, the numbers, 4 (IV), 
9 (IX), 40 (XL), 96 (XC), 400 (CD), and 900 (CM), being represented 
by peculiar double characters, should not be expressed by any other 
combinations. 

38. The application of these principles is shown in the 
following 

TABLE. 



I One 

II Two 

III Three 

IV Four 

V Five 

VI Six 

VII Seven 

VIII Eight 

IX Nine 

X Ten 

XI Eleven 

XII Twelve 

XIII. . . . .Thirteen 
XIV .... Fourteen 
XV Fifteen 

XVI .... Sixteen 

XVII . . . Seventeen 
XVIII. . . . Eighteen 

Note. — This system of notation is named after the Romans by 
whom it was invented and used. It is now principally confined to 
numbering chapters, sections of books, public documents, etc. 



XIX 


. 19 


XX 


. 20 


XXX 


. 30 


XL 


. 40 


L 


. 50 


LX 


. 60 


LXX 


. 70 


LXXX .... 


80 


XC 


. 90 


c . . , . . . 


. 100 


cc 


. 200 


CD 


. 400 


D 


. 500 


DC 


. 600 


CM 


. 900 


M 


. 1000 


MM 


2000 


MDCCCLXXXIII 


. 1883 
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Bead the : 


following numbers and express 


; them 


in fig- 


ures: 
















1. 




2. 


3. 






4' 




IV 




XXII 


LXXXIII 




CMTiX 




XV 




XXXII 


XIV 






DCVIII 


XLIV 




XVI 


TiXXXVIII 


CXIV 




LXXV 




LV 


LXX 






DCLIII 


XXVIII 


LI 


LIX 






DCCXLIII 


XXXIX 


LXII 


XCIIl 


• 




VDCCXI 


XI ' 


« 


XCI ~ 


XXIII 




IVXC 




XLIX 




LXXVIII 


XCVII 




DXTJX 


Write the 


following numbers by 


the Romaii Method : 


1. 


2. 


3. 


4' ■ 


5. 




6. 


7. 


17 


24 


34 


30 


830 




462 


262 


45 


18 


46 


67 


561 




689 


109 


63 


57 


12 


70 


326 




984 


476 


71 


64 


89 


82 


279 




533 


324 


25 


38 


77 


96 


195 




372 


712 


36 


27 


98 


60 


914 




607 


416 


52 


13 


41 


29 


182 




309 


967 


8. 




9. 


10. 




11. 




12. 


1876 




1776 


2132 




2358 




6908 


1882 




1860 


3004 




3422 




12674 


1512 




1783 


4040 




4004 




11492 


1492 




2579 


7632 




8743 




21800 


1600 




1900 


2250 




4100 




15000 


1888 




1777 


3045 




3009 




12650 


1865 




1420 


2804 




7180 




10800 



ADDITION. 

39. Addition is the process of finding the sum of 
two or more numbers of the same kind. 

40. The Su7n of several numbers is a number which 
contains as many units as the numbers added. 

41. The Sign of Addition, +, is called plus. 
This sign denotes that the numbers between which it is 
placed are to be added. Thus, the expression, + 3, 
shows that 3 is to be added to 6. 

OPERATION OF ADDITION. 

1, Let it be required to find the sum of 475, 854, and 
696. 

OPERATION. Solution. — Having written the numbers so that 

< w- units of the same order stand in the same column, we 

Q^. begin at the right and add each column separately. 

The sum of 6 units and 4 units is 10 units ; and 10 

^^*^^ units and 5 units are 15 units, which are equal to 



2025 1 ten and 5 units. We write the 5 units under the 

column of units, and caiTy the 1 ten to the column of 
tens. We next add the column of tens, beginning with the 1 ten 
which we carried from units' column. The sum of 1 ten and 9 tens 
is 10 tens, and 5 tens are 15 tens, and 7 tens are 22 tens ; that is, 2 
hundreds and 2 tens. Writing the 2 tens in the column of tens, we 
carry the 2 hundreds to the column of hundreds. The sum of the 
hundreds thus increased, 2 + 6 + 8 + 4, is 20 hundreds ; that is, 2 
thousands and hundreds. As this is the last column, we set down 
the entire sum. The number, 2025, is, therefore, the required sum, 
because it is the sum of the units, tens, and hundreds of the given 
numbers. 



ADDITION. 
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Proof.— Perform the operation by commencing at the top of 
each column and adding downward. If the same result be obtained, 
it is probable that the work is correct. 









ILLUSTRATIONS. 






2. 




3. 


4. 


5. 


6. 


412 




49 


418 


4734 


4500 


343 




716 


36 


8062 


982 


917 


• 


503 


672 


191 


3799 


1672 




1268 


1126 


12987 


9281 


7. 






8. 


9. 




542 feet. 




260 days. 


278 


pounds. 


717 


t( 




428 '' 


402 


(£ 


203 


<< 




600 " 


736 


(£ 


971 


<e 




26 '' 


877 


(6 


2433 feet. 




1314 days. 


2293 


pounds. 



Note. — The operation of adding a column of figures should bo 
abbreviated by simply naming the result of each step. Thus, in 
example 7, the pupil should say 1, 4, 11, 13 (1st column); 1, 8, 9, 13 
(2d column); and 1, 10, 12, 19, 24 (3d column). 



WMITT EN EXERCISES, 



10. 


11, 


12, 


13, 


U^ 


3141 


9316 


3345 


6205 


1073 ^jQ 


9071 


8200 


8801 


3903 


2208 


1625 


7510 


7865 


6675 


7762 


9301 


8715 


4322 


1885 


1839 


1870 


1930 


3418 


1907 


3033 


2415 


6740 


1879 


3314 


4111 


1980 


3972 


2860 


2970 


6395 


2634 


4060 


1790 


6327 


2136 


r 

.CM 


sj^^-^ 




fi\ 





VI i 
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ADDITION. 




15. 


16. 


17. 


18. 


57082 


54133 


16098 


231872 


13221 


12235 


44120 


123987 


10939 


63798 


39862 


203524 


V 24532 


23787 


55032 


161724 


19980 


70390 


73852 


230543 


20018 


23901 


33487 


130107 


19. 




20. 


21. 


4 292 




874 


704 854 927 


468 356 




68 422 


305 476 507 


9 746 940 


8 


792 624 . 


999 767 689 


903 806 706 


349 


508 628 


524 783 876 


504 784 949 


45 


302 Oil 


763 525 202 


25 376 458 


948 


306 405 


889 731 633 


22. 




23. 


2Ji,. 


67 504 


6 


245 754 


42 085 


536 789 


272 


879 182 


45 690 


547 645 978 


94 807 503 


649 743 


78 456 708 


786 


546 597 


8 437 348 


897 604 847 




70 964 


497 063 547 


89 478 600 


70 


368 483 


594 627 795 


976 343 269 




526 934 


99 



25. Four hunared fifty thousand, two hundred twenty; 
two hundred thirty-one thousand, eighty-six ; one mill- 
ion, two hundred sixty-two thousand, seven hundred one ; 
four hundred one thousand, six hundred eighteen. 

26. Nine thousand ; seven hundred thirty-eight ; five 
thousand ; seven hundred eighty - nine ; six thousand, 
three hundred four ; two hundred thirty-eight thousand. 
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- 27. Three thousand, one htmdrtid twenty ; two hun- 
redeix; five hundred eiiteen thousand, three huhdred 
Eorty - seven ; nine hundred thousiiud, three hundred 
; and five hundred twenty-six, 
, Sixty thonsand, seven hundred eighty-five ; thir- 
i thousand, four hundred seventy-eight ; ninety-six 
Qiousand, five hundred eeveuty-one ; five hundred eight ; 
twelve thousand, six; six hundred eighty-two; and one 
thousand, seventy-three. 

SO. m miilion, 127 thousand, 800 ; 73 niilUon, 150 
thousand, 4 hmidrcd 25; 130 million, 17 thousand, 90; 
72 million, 45 thousand, 14. 

^^30. 67 miUiou, 849 thousand, 341; 110 thousand, 
3 million, 448 thousand, 730 ; and seven hundred 
fefat. 
P?i. 6 thousand, 1(J3 : 13 thousand, !i ; 100 thousand, 
1 billion, 100 million, 110 thousand, 11 ; and nine 
Hmdred seven. 
^8S. 90 billion, i)0 ; 10 thousand, hundred ; and 300 

lusand, 780. 

^33. 87 million, 63 thousand, 11; 14 thousand, 00; a 
filion, 3 thousand, 3 ; 73 thousand, GOl ; 84 million, 
[ thousand, 107 : and 162 million, 7 thousand, 23, 



UNITED STATES CUiUlENCY. 
[<42. The Sign, t, written before a number signifies 
fllars. Thus, tlie expression ^I'iO is read one hundred 

mt}/ dollars. 
E43> Dollars and cenls may be written together, the 
p^fl being separated from the dollars by a point, Thns, 
B expression $25,35 is read 25 dollars and 35 cenls. 
^When the number of cents is less than 10, a naught 
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must be placed between the point and the figure repre- 
senting the number of cents. Thus, 6 dollars and 7 cents 
are written *«.07. 

Cents, when written alone, may be expressed either by 
placing JO, before them, or by simply using the word 
cents. Thus, twenty-seven cents arc written tO.27, or 
27 cents. 

WRITTEN EZEItClBBB. 

Express by proper signs and figures tlie following : 

1, Seven dollars and twenty-four cents. Five dollars. 

2. Sixteen dollars and forty cents. Thirty-four cents. 
S. Eighty-seven cents. Four dollars and nino centa. 
^. Seventy-flvo cents. Seven dollars and six cents. 

5. Eleven dollars and eleven cents. Nine dollars. 

6. Fifty dollars and twenty-five cents. Forty cents. 

7. Nineteen dollars and three cents. Sixty dollars. 

8. Fifty cents. Eighty-five cents. Eighteen cents, 

9. Three dollars and fifty cents. Ninety-two cents. 
10. Sixty-two dollars and nine cents. Thirty cents. 
44. In writing dollars and cents for the purpose of 

adding them, the separating points must stand in the 
same column, 

1. What is the sum of S10.27, *123.0G, *206.90, *3.10, 
and #0.46 ? 



Solution. — Having arranged thu numbers accord- 
ing to Art. 44, we add them by the principles of sim- 
ple addition. The separating point is placed in the 
result immediately under thoee of the given numbera. 



tlO.27 
133.06 



0.46 
*343.70 



CURRENCY. 



WBITTBX EXEnClSE 

I Jn like manner add the following : 
; B. 3. 4- 

(81.05 *217.75 878.50 

135.84 

370.63 



83.1fi 


151.63 


89.65 


65.33 


96.18 


320.10 


135.67 


13.03 


4823.63 


7. 


8. 


0. 


*75.15 


13345.70 


*30000.00 


307.45 


701.18 


4706.50 


1241.16 


33.87 


373.33 


7D.67 


6.75 


876.45 


34.81 


650.37 


1950.56 



XBSXAI, EXEBCiaBB. 

I. ' A grocer sold 67 qnarta of strawberrjee one day and 28 
quarts another ; how many quarts did he sell in both days ? 

3. A carpenter earned 64 dollars one month and 76 tho 
nest ; how much did he earn in the two months ? 

3. A man bought a horse for *190, and a wagon for 
S150 ; what was the cost of both ? 

4-. Eliza is 30 years older than Mary, and Mary is 20 
years old ; how old ia Eliza ? 

5. Some muslin coat 30 cents, and some silk 400 cents ; 
what was the cost of both ? 

6. Edward lost 40 cents, and has 30 cents left ; how 
mnch had he at first ? 

7. Thomas has studied 60 lessons this month, which is 
20 less than the number i'rancis has studied ; how many 
lessons has Francis studied ? 



20 ADDITION. 

8. A drover purchased 125 sheep at one time and 113 
at another ; how many did he buy on both occasions ? 

9. A boy has 14 cents in his vest pocket and 23 in his 
pants pocket ; how many cents has he in both pockets ? 

10. My cousin gave me 7G marbles, and I had 140 be- 
fore ; how many marbles have I now ? 

11. William has 36 photographs in one album and 4& 
in another ; how many photographs in both albums ? 

12. A farmer sold 62 barrels of apples and has 103 
barrels remaining ; how many barrels had he at first ? 

13. A boy sold a book for 28 cents less than it cost. 
If he received 47 cents, what was the buying price ? 

1j^. There are 39 roses on one bush and 26 on another ; 
how many roses on both bushes ^ 

15. While repairing a factory 157 men were engaged 
on the exterior and 33 on the interior • how many men 
were employed ? 

16. John's school is 134 rods iioiiih of his residence, 
while his brother Martin's is 63 rods south ; how far are 
the two schools apart ? 

WRITTEN JSXMRCISE S . 

1. A man bought a horse and carriage for $520, a cow 
for $65, and a wagon for $90. How much did he pay for 
all? 

2. I own a farm worth $56000, and a house worth 
$30800 ; how much are both worth ? 

3. Three men invested in cotton ; A invested $7560 ; 
B invested $9200 ; and C invested $12300. How much 
did they all invest ? 

^. An army consists of three grand divisions ; the first 
contains 60400 men ; the second 47400 men ; and the 
third 85000 men. How many men in the army ? 
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riady paid *85 for a eai-pet, t(il) for some cliairB, 
5 for a bureau, and *afl.50 for a table. How much did 
B pay for all ? 

, If there are 1IV6 sheep in each of Ti jiustures, how 
my sheep in all ? 

Find the sum of all the numbers from 136 to 14fl. 
8. After paying *376.ao to the grocer, U60 to the 
butcher, and *89.50 to the tailor, Mr. Johneon has 
*784.90 left. How nrnch had ho before he paid his 

W9. A merchant pays his foreman $1200 a year, three 
lesmon |(i40 each, a porter $500, and an errand boy 
How much does he pay per year in salaries ? 
llO. A grocer sold 10 chickenB for (;4.98 ; ducks for 
; and 7 turkeys for Sfl.aR. How many fowls did he 
Bl, and what were they worth ? 

fll. A man bought a set of furniture for the parlor, 
pich coat *483,75; one for the sitting-room, coating 
^5.50; a chamber set for *180.2o ; and a sot for the 
^ing-room, costing H'iB.W. AVIiat was tlie cost of the 

reets? Atis. $1135.40. 

tlS. A gentleman donated the following sums for char- 
ible purposes : *4840.65 ; *7319.80 ; ji075.50 ; *33(!5.20; 
1783.86. How much did lie donate in all ? 
' 13. The property of Mr. McLaughlin was valued as 
follows: land, *15800; house, #3475 ; bam,*950; horse, 
$325 ; carriage, $175 ; farm implements, $1G75 ; and 
money in bank, $4900. What was the entire value of his 
"foperty? Ans. $37200. 

. A gentleman owes the following ; to Mr. Smith, 
7.50; to Mr. Murphy, $122.75 ; to Mr. Jones, #89.25 ; 
Bbntcher, *185.(i2; to his baker. $75.87: aud to bi.s 
.55. What is the amount of his di'bts ? 



w 




^^^W 


« 


n 


A 


H D I T I K . 


^M 


Add by lines, and by 


ColuniiiB, the following : 








LedOER COLrMNS. 










K. 


a 


C. 


D. 


E. 


TollL 




1st.. 


(584.35 


11060.15 


(1200.40 


9980.00 


1108.04 


*«*•« 




3d... 


7B.48 


330.80 


915.10 


00.50 


27.01 


*•*•« 






8d... 


104.28 


75.00 


813.08 


71.55 


400.5.80 


«*«•* 






4th.. 


3600.00 


84.30 


35ia34 


183.80 


981.10 


*U** 






6th.. 


403.50 


3100.00 


6;».13 


330.43 


40,10 


**••• 






0th.. 


694.30 


64.50 


100.35 


301.60 


800.66 


♦«•*• 






7th.. 


1630.75 


700.35 


4.300.95 


500.40 


313.40 


**•*• 






8th.. 


15.80 


34.00 


050.10 


03.34 


1.500.73 


*•«** 






9th.. 


210.00 


81.5.70 


104.50 


1000.00 


2014.47 


•*••• 






10th.. 


521.00 


431.65 


813.00 


720.00 


613.09 


•**•• 






11th.. 


69.50 


03.80 


25.00 


50.13 


53.84 


•**•« 






lath.. 


141.12 


200.00 


161.00 


666, 7H 


200.70 


•*•«« 






13tL. 


3260.00 


00.00 


33.16 


1438.00 


14.16 


•***¥ 






14th.. 


014.63 


71.15 


73.00 


1136.30 


313.01 


***** 






15th. . 


35.00 


370.83 


012.50 


47.21 


808.a5 


**«•• 






16th.. 


711.00 


i.'ioe.oo 


85.48 


11.60 


3020.80 


***** 






17th.. 


80.48 


400.30 


600.13 


783.13 


700.00 


•«•** 






18th. . 


J 060.65 


510.09 


.506.80 


53.51 


98.80 


***** 






19th.. 


705.00 


108.5.00 


1023.35 


413.17 


1206.35 


***** 






aoth.. 


B74.50 


37.48 


203.50 


97.00 


591.75 


»*«*• 






21st.. 


1030.15 


4.63 


10.73 


0000.00 


610.00 


***** 






33(1... 


S41.00 


19.37 


0.87 


400.00 


60.50 


***** 






aai... 


97..W 


114.30 


85.48 


00.50 


100.26 


***** 


i 


L 


34th.. 


2014.25 


2017.63 


800.16 


39.8.5 


313.75 


***** 




■ 


35th.. 


120.00 


4.66 


5000.50 


114.76 


8.41 


**«♦« 




■ 


Sflth.. 


351.13 


13.88 


700.35 


2.15 


800.70 


***** 




1 


27th.. 


805.85 


8.75 


86.83 


8:1.35 


3610.38 


*..*. 




Total. 


-"n 


,«.« 


••»*•• 


••«•«» 


'**'** 


**«« 


■ 


Nvri.-IniiddlD| 


long eolum 


u, It wUI be roanti conTenlent U> w 


le in anal 




■ %n™,.ttl,fll«po( 


each column 


tbe munbci curled from ttae preced 


ng column, ■ 
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SUBTRACTION. 



St Subtraction is tlie process of finding thedif-" 
renee between two numbera of the same kind. 
. The Minuend is the greater number, 

' 47. The Subtrahend ia the emaller number. 

I 48, The Difference is the number obtained by 

mbtracting. 
49. The Sign of Subtretction, —, is called minus. 

It denotes that the number immediately following it is to 

be subtracted from the nvunber prpceding it ; aa, in the 

expression, 8 — 5, the sign minus eignifiee that 5 is to bo 

subtracted from S. 

t OPERATION OP SUBTRACTION. 

1. Let it be required to find the difference between 
t and 664. 
.: 
bl 



OFEBITION. 

fauend, 837 
ihibtrahend, 364 
Differpneo, 273 



SoLrTiON. — We write the Bubtrahcnd un- 
der the miimend ho that units of the siimu 
order shall stand in the some column, Be- 
g;inning at the rii^ht, we see that 4 unite froTu 
7 units leave 3 units, which wo write in the 
line below. Since 6 tens cannot bo taken 
from 3 tens, we borrow one hundred, or ten tens, from the 8 hun- 
dreds, and odd it to the 9 tens, making 13 tens. Now, Q tens from 
18 tens leave 7 tens, which we write under the tens. To eompen- 
nte (or the 10 tens, or 1 hundreii addeil to the minuend, we dimiii- 
the 8 hundreds by one hundred. Then, H hundreds taken from 
Ireds, leave % hundreds, which is writCeii under hundreds. 



u 



StTfiTRACTlOK. 



The number 273 is, therefore, the diflferenee between the two 
given numbers ; because it is the sum of the several remainders, 
obtained by subtracting the parts of the subtrahend from the cor- 
responding parts of the minuend. 

Proof. — Add the difference to the. less, and if the work be cor- 
rect, the result will give the greater number. 

ILLUSTRATIONS. 



From 573G 
take 3428 

Difference, 2308 

Proof, 5736 



3. 

587673 yards. 
93736 '' 



493937 
587673 



<( 



(( 



4. 

$5820.54 
2074.18 

3746.36 

$5820.54 



WBIT^EV JSXEBCISBS 



s. 


634- 


-231. 


21. 


79302274- 


-9304606. 


6. 


636- 


-308. 


22. 


10627304- 


-10416208. 


7. 


273- 


-166. 


23. 


73462894- 


-62187326. 


8. 


420- 


-116. 


24. 


598354987- 


-98708905. 


9. 


481- 


-375. 


25. 


507205304- 


-408609927. 


10. 


9655- 


-4479. 


26. 


258245071- 


-47847897. 


11. 


3542- 


-2334. 


27. 


866477955- 


-499393676. 


12. 


2736- 


-1786. 


28. 


487500654- 


-90579864. 


13. 


40*7- 


-3754. 


29. 


408253695- 


-406211203. 


IJj.. 


6321- 


-5213. 


30. 


753402500- 


-96677657. 


15. 


71583- 


-53866. 


31. 


957874009- 


-894377258. 


16. 


38293- 


-16532. 


32. 


100640001 - 


-30786203. 


17. 


15665861- 


-4329095. 


33. 


320600021 - 


-253060522. 


18. 


87593647- 


-7825636. 


34. 


1290478132- 


-849534119. 


19. 


59020000- 


-1009284. 


35. 


6784000091 - 


-590090099. 


SO. 


32670941- 


-8732804. 


36. 


1100122301- 


-041098877. 



tJKlTED STATES C m K E N Y . 



26 



UNITED STATES CURRENCY. 

60, To subtract dollars and cents write them as in 
addition, so that the separating points may fall in the 
same column. 

1. Prom $26.03 subtract $17.67. 

OPERATION. 



$26.03, Miniieml. 
17.67, Subtrahend. 



Solution. — Place the less number un- 
der the greater, taking care to have the 
points in the same cohimn. Then pro- 



$8.36, Difference. 


ceed as in ordinary subtraction. 




ILLUSTKATIONS. 




2. 
Prom $39.62 
take 14.37 


3. 

$186.25 
49.75 


$170.00 
37.33 


5. 

$2084.62 
1950.27 


$25.25 


$136.50 


$132.67 


$134.35 


e. 

$2500.00 
. 1750.20 


7. 
$360.01 
73.09 


8. 
$8100.75 
998.63 


9. 

$10760.00 
8700.75 



WniTTi:N EXJSMCISES. 

10. Purchased a farm for $16787.99 and sold it for 
$18000 ; what was my gain ? A7is. $1212.01. 

11. A tailor bought cloth to the amount of $63. 2a 
and afterward sold it for $59.16 ; what was h^s loss ? 

A71S. $4.09. 

12. A and B began business with a capital of $16000. 
If A put in $9713.73, what was B^s share of the capital ? 

Ans. $6286.27. 

13. A gentleman having $3800.25 in bank, drew out 
$468. 71 ; how much has he remaining in bank ? 

Atis. $3331.54. 



[TBTBAC'TION. 



1. A hoy had 75 cents and spent 37 eenta ; liow much 
had he left ? 

2. Joseph bought 30 peaches, gave 8 to Jolin, and eat 
10 ; how many had he left ? 

S. A lady bought some tape for 3o cents, some needles 
for 16 cents, and some thread for 20 cents ; how much 
less than a dollar did all coat ? 

4' The Bum of two numbers is 32 ; one of them ia 18 ; 
what is the other ? 

5. John had *36, and earned *17 more. If he spend 
>33, how much will he have left ? 

, The difference of two numbers is 111, and the 
greater is oG ; whiit is the loss ? 

7. A young man completed bis college course at the 
age of 21, having taken 13 years for that purpose ; how 
old waa he when he entered college ? 

8. I sold a cow for |)G0, which was a loss of ((12 ; what 
did I pay for it ? 

9. A boy lost 50 marbles at play, then bought 20, and 
found ho had ^ ; how many had he at first ? 

10. A horae waa bought for #00 and sold for tl23 ; 
what waa the gain ? 

11. There are 93 scholars in 3 classes : 23 in the first, 
and 37 in the second ; how many in the third ? 

i:?. My watch coat #23. I paid $5 for repairing it, 
and then sold it for i643 ; what was my gain ? 

13. From a cistern containing 100 gallons, 40 gallons 
were drawn at one time, and 38 at another. How many 
gallons remained in the cistern ? 

1^. A boy gave his-watch and 812 for 2 suits of clothes 
worth $30. What was the value of tho watch ? 



WlitTTBX EXERCISES. 



II i. A womiin went shopping with tl40 in her puree ; 
«nd on her return she had only $fl5 ; how much did she 
spend ? Ans. I'JS. 

2. A cistern which holds 210 gallons, was filled in the 
morning, but at night there were but 50 gallons roniain- 
How many gallons had leaked out ? 

Ans. 160 gallons. 
^ S. In a certain village there were 587 men drafted for 
me army ; but 296 were rejected by the surgeon. How 

my were taken ? Ans. 291 men. 

' 4- The less of two numbers is 6347, and their sum is 

; what is the greater ? Ans. 9466. 

[ 6. If Mrs, Andrew Johnson was 75 years old in 1880, 
'» what year was she born ? Ans. 1805. 

The Bubtrahend is 919, and tho minuend is 48111 ; 
■Wt is tho remainder ? Ans. :t894. 

F 7- A jeweller bought a watcli for $96, and a chain for 
*38. He sold both for 12.35 ; how much did he gain ? 
Ans. *101. 

8. Two men purchased a horse ; one paying 320 dol- 
lars, and the other 47 dollars leas ; how much did both 
pay? Ans. 593 dollars. 

9. Arthur had 297 nuts in a basket. He put 85 in 
one bag and 79 in another ; liow many were left in tho 
basket? Ans. 133 nuts. 

10. I sold a farm for *3018fi0, thereby gaining *90990; 
how much did I pay for it ? Ans. $110870. 

11. An auctioneer received furnituro to the value of 
$7864, which he auctioned off in two lots, one for 
$4020.75, and the other for $3000 ; what was the loss on 
the funiiture ? Ann. $243.25. 



MULTIPLICATION. 

51. Multiplication is the process of taking one 
number as many times as there are units in another. 

53, The Multiplicand is the number taken or 
multiplied. 

53. The Multiplier is the number by which we 
multiply. It shows how many times the multiplicand is 
taken. 

64, The Product is the number obtained by multi- 
plying. 

Note. — ^The multiplicand and the multiplier are the Factors of 
the product. Thus, 6 and 3 are the factors of the product 18. 

55. The Sign of Multiplication is the oblique 
cross, X, and is read ti7nes, or multiplied by. When 
placed between two numbers it denotes that their prod- 
uct is to be taken. Thus, 8 x G indicates that 8 is to be 
multiplied by 0, or that (i is to be multiplied by 8. 

Case I. 

56. When the multiplier contains only one figriire. 

i. Let it be required to multiply 895 by 7. 

OPERATION. Solution. — ^After writing the multiplier 

Multiplicand 895 ^^^er the lowest order of the multiplicand 
Multinl' 7 ^^^ drawing a line, we begin to multiply 

at the right. 7 times 5 units are 35 units, 

Product, 6265 which are equal to 8 tens and 5 units. We 

write the 5 in units' place, and reserve the 3 tens to be added to the 



a U L T I P L I (; A T I 



'N. 



t thy lonB. Multii'lying I) Ifiis bj 7 wu get B!! U'lia, wliioh" 
increaaed b; the S tens re^irvcd, give 66 teiitJ, or 6 hundreds mid 6 
lens. Wu sel down the 6 tens in tflns' place, und reserve the 6 hun- 
dreds to add to the next product. 7 times 8 hundreds fire 56 hun- 
Ureds, plus the 6 hundreds reserved, make 03 hundreds, or 6 thou- 
sands and 2 hundreds. As we have uo more orders to multiply, «•: 

put the 6 thouGlLDdB aud the 3 hundreds in their proper places. The 

reanlting number, 8265, is the required product. 

PftooF. — If the product he the same when the multiplitaud st 

the multiplier are interchanged, the work is correct. 




1^. 51B4r by 8. 

19. 5't'432 by 9. 

SO. 37476 by H. 

21. 578045 by 8. 

SS. 974834 by 9. 

S3. 37540B by 4. 

^4. 927454 by 5. 

S5. 905463 by 6. 



10. nu by S. 

11. 3036 by !». 

12. 2008 by 7. 

13. 8945 by 6. 

14. 5327 by 5. 

15. 24654 by 5. 

16. 53407 by 6. 

17. 33247 by 7. 

C.\SK II. 



17. Wiiuii tlic iiiiiltiplie 



1. Find tht) jiroduct of 643 by 58. 

Solution.— Having writ- 

lUplioaud, 643 " ^" ^^^ """Jtiplioi- 1"'!'"' tl'u 

. ,,. ,. -r. multiplicand, so that units 

•^ " ' stand under units, tens iiii- 

S»f«!"' 5144 = 643 X S rter tens, etc., we begin at 

3315 =643x50 the right hand and multiply 
all the parts of the multi- 
plicand, suecessivcly, by each 
lermofthemiiltiplier. Since 
oS is equal to 5 tuns and 8 units, 38 times B43 niust be equal t« S 



37394 = 643x58 , 



d 



rSO MULTII'LICATION. 

, tens times 643 jAun 8 units timc.'< MG. Having fuuiid 8 uiiiLs limes 
' .648 by tlie rule under Oaao 1^ U> be S144, we set it down as the first 
f partial product. To find S tens times 643, we begin by multiply- 
ing 3 units by 5 tens, wtuch gives 19 tens, or 150 unite. Omitting 
the naught for units' place, we set down the 5 t«ns in tens' place and 
carry ttie 1 hundred to the next product. By multiplying the re- 
maining terms of the multiplicand by the 5 tens of the multiplier, 
and can7ing as before, we obtain the second partial product, 32190; 
which is equal to 5 tens or SO times 843. Now, by adding the par- 
tial products, 5144 and 32150, we find the entire product, 37394 In 
like manner we may find the product of any two numbers, being 
careful tu place the first figure of each partial product under the 
f corresponding figure of the multiplier. 



WaiTTEN KXKBCISKH 



Multiply : 










1. 3S6bj31. 


IS. 


7648 by 325. 


H. 


8759 by 3618 


3. ?50 by 52. 


u- 


3185 by 204. 


16. 


3269 by 2943 


4. 6MbjM. 


IS. 


93H by 679. 


26. 


3587 by 7362 


C. 456bj60. 


16. 


8209 by 123. 


27. 


9145 by 8024 


6. G8rby95. 


17. 


83672 by 840. 


28. 


7352 by 3806 


7. 984 by 88. 


IS. 


21016 by 189. 


29. 


5747 by 1789 


8. 6307 by 44. 


19. 


37804 by 506. 


SO. 


4383 by 2849 


9. 9553 by re. 


20. 


765407 by 257. 


SI. 


26937 by 2582 


0. 8616 by 63. 


SI. 


709857 by .340. 


Si. 


84132 by 4016 


1, 4801 by 99. 


n. 


650074 by 457. 


SS. 


73041 by 7364 


W. 1187 by 55. 


is. 


834765 by 518. 


Si. 


12345 by 6789 




S5. 390008 by 12009. 

, S6. 604083 by 351756. 

I 37. 615138 by 254/15. 

' 38. 800739 by 700032. 

I 39. 9103256 by 823906. 

! 40. 9400631 by 746301. 

. p.. 2935760 by 342007. 



42. 657984854 by 518. 

43. 696007453 by 673. 

44. 973895676 by 1087. 

45. 475796834 by 3076. 

46. 785747827 by 3476. 

47. 807954369 by 4637. 
4s. 584476864 by 5788. 
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CONTRACTIONS. 

58. Contmctions in multiplicution aro ubbreviatcd 
methods of iiiultiplyiug. 
J. Multiply 428 by 33. 
SoLLTioK. — The factors of 33 are 8 and 4, or 4 x 4 x 3, <ir 3 x 3 x 2 



^pfgii 



x25<2. Heiite.43a 


x3a 


= 438x8x4. 428 


x8 = 3424; imil 3424 x 


4 = 


= 18086. 












WKiTTEN sxaitcisBa. 


i. 


582 x3S. 




8. 


1745 X 63. 


14. 62816x121 


s. 


635 X T-i. 




0. 


2695x45. 


15. 70432x108 


4- 


976 X 54. 




10. 


2146x96. 


m. 63006x99. 


5. 


783 X 24. 




11. 


1794x144. 


17. 42315x84. 


6. 


694x33. 




n. 


2563 X 132. 


18. 37640x42. 


7. 


641 X 16. 




IS. 


3586 X 120. 


19. 45607x133 



59. Annexing a cipher to a number moves each of its 
"ta one place to the left, thus converting unite into 
tens, tens into hundreds, etc. ; wliich is the same aa mul- 
tiplying the number by 10, Hence, to multiply a num- 
ber by 10, we annex one cipher ; to multiply it by 100, 
two ciphers ; and so on. " 

ILLU8TBATI0SS. 

I 1. Multiply 35 by 240. $. Multiply 3500 by 340. 




35 I 00 
24 I 
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WRITTISX ISXJSXCISISS, 

Multiply : 



3. 8607 by 10. 

4. 8038 by 100. 

5. 7415 by 100. 

6. 1700 by 200. 

7. 1679 by 300. 



10. 98900 by 24000. 

11, 63000 by 15000. 
1^. 70090 by 17500. 

13. 10007 by 20060. 

14. 90061 by 300000. 



S. 4164 by 120. ; 15. 60009 by 504000. 

0. 1482 by 350. j 16. 791000 by 11700. 

UNITED ST*ATES CURRENCY. 

60. When one of the factors contairiis cefits, or dollars 
and cents, multiply as in simple numbers. Point off two 
places from the right, in the product, and prefix the 
sign %, 

1. What cost 42 tons of coal at $5.75 a ton ? 

OPERATION. 

$5.75 

42 Solution. — If one ton cost $5.75, 42 tons will cost 

7777 42 times $5.75, which is $241.50. Since the multipli- 
cand contains cents, we must point off two places in 
^^^^ . the product. 
$241.50 

W RITTISN EXMRCI8E8, 

2, What will 25 hogsheads of sugar cost at $75.80 a 



V 



• 



hogshead r 

3, Multiply $3502.40 by 1G2. By 250. By 584. 

4, Multiply $4715.45 by 2405. By 810. By 675. 

5, Multiply $3010.25 by 16. By 198. By 487. 

6, What will be the cost of 144 yards of broadcloth at 
$3.75 a yard? 
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► 7. What is the ralae of 403 acres of laud at «172.75 

\ 8. Mr. Spencer bought 40 acres of laud at #300 
We, and 75 acres at #252.50 aa acre. He sold the whole 
% $435 an acre ; how much did he gain ? 

If a yard of cloth coat *2.2o, what will 100 pieces, 
each uontaiuiiig 45 yards, cost ? 

10. How much is lost by selling at *4.25 !i bjirrel, 1500 
barrels of flour that coat *5.50 a barrel •• 

MBXTAL EX ERCia ISH. 

ml. What will ?.5 pounds of sugar cost at 12 cents a lb, ? 
\S. At 3 cents apiece what will 80 oranges cost ? 
What cost 137 piue-apples at 10 cents apiece ? 
, How much will 9 yards of cloth cost at *2,45 a 
I ? 

V-S. What will a man spend in 5 days at the rate of 
i a day ? 

, From a piece of cloth containing 93 yards, a tailor 
i «uit8 of 10 yards each ; how many yards had he 
I? 

, How many pounds in loads of wheat, each load 
pitaining 30 bushels of 50 pounds each p 

, In an crcliard there are 9 rows of treea, and (i5 
e in each row ; how many trees in the orchard ? 
9. A gentleman owing $170, gave in payment 
shares of railroad stock worth $25 a share. How much 
does he still owe ? 

JO. If I buy 8 barrels of pork at $15 a barrel, and sell 

r $135, how much will I gain ? 
02. A boy earns $4.25 a week and pays 50 cents each 
■ his board, etc, ; how iiiueli does he save in the 
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12. I sold 48 cords of wood at $5 a cord, and received 
in payment $180 cash, and the remainder in cloth. What 
was the value of the cloth ? 

13. How many pounds of cotton in 5 bales, each con- 
taining 350 pounds ? 

IJf' If one quart of peanuts cost 7 cents, what will 36 
quarts cost ? 

15. What will a man pay for 5 pounds of veal at 12 
cents a pound, and 9 pounds of beef at 18 cents a 
pound ? 

16. A grocer having 35 melons sold 16 of them, and 
then bought 4 times as many as he sold ; how many had 
h^ then ? 

17. At $8 a barrel, what will be the cost of 5 loads, 
each containing 13 barrels ? 

WRITTEN EXERCISES. 

1. A fortune of $125000 is to be so divided that each 
of four sons will receive $5825 ; each of two daughters 
$3570 ; and the widow the remainder. How much will 
the widow receive ? A7is. $94560. 

2. I bought 986 acres of cleared land at $64 an acre, 
and 60 acres of woodland at $36 an acre. I then sold the 
whole at $50 an acre. Did I gain or lose, and how much? 

Ans. Lost $12964. 

S. If an acre of city land cost $1425, and were sold for 
$1320, what would be the loss on 37 acres? Ans. $3885. 

^. A merchant bought at one time 576 pounds of cof- 
fee, and at another 425 pounds ; what did it cost at 32 
cents a pound ? A?is. $320.32. 

5, A man sold 8 umbrellas that were worth 85 cents 
each, for $1.30 each. How much more than their real 
value did he receive ? Ans. $3.60. 



H M U L I 1 I' L I U A T 1 O X . 35 

B 6. A grazier bought 1)3 calvua at *i4 each, umi sold 
Bte of them at *16 each, and tlio romaiuder at ifcia each, 
^Wbat did lie gain by the bargain ? A h/<. #97. 

^M 7. What amount of money will enable me to give 
^B5.7a to eaeh of 354 laborers ? Aug. (30355.50. 

^B S. A drover bought 140 head of I'attle in Texas at $31} 
^wliead, and sent them to New ^'ork at an expense of 
^B&0.65. They were then sold at a proiit of (1003.50. 
^What did ho receive for the drove ? Aii«. *63y3.15. 
^M 9. Bought 3 pieces of sheeting containing rospeot- 
^kly 25, 30, and 47 yards, The first eost 14 cente, the 
^Econd 15, and the third 1^ cents a yard. What was tlie 
^Btlrocoat? Am. «13.e4. 

^^10. A farmer sold 74 barrels of apples at *5 a barrel, 
^K barrels of potatoes at (3.50 a barrel, and 33 tons of 
^H^ at (17-75 a ton. What was the amonut received P 
H Am. $1092. 

^ViJ!i. The President's salary is (60000, and iiia cabinet, 
^^baisting of 1 members, receive each 18000 ; what is the 
^B^ aftlary of the Presiilent and his cabinet ? 
mfi Ans. $101)000. 

^^ tS. Tyro men are SliO miles apart. If they travel to- 
ward each other, one at the rate of 45 miles a day and 
the other 34, how far apart will they be in 12 days ? 

Ahs. 33 mile^. 
1-3. In 1861 the national debt of Oreat Britain was 
(133.55 for each person, and the population, 3934478H, 
What was the national debt ? 

Am. CJ, 9 18, 99(1,437.40. 
14- A man worth *t5!^4i), received a legacy of (6000. 
Ho spent (43011 in traveling, and donated (3875 to a col- 
lege : how much money has he remaining ? 

Ann. *130(i5. 



DIVISION. 

61. Division is the process of finding how many 
times one number is contained in another of the same 
kind. 

63. The Dividend is the number to be divided. 

63. The Divisor is the number by which we divide. 

64. The Quotient is the result of the division. It 
shows how many times the dividend contains the divisor. 

65. The Sign of Division^ -=-, read divided ly, 
when placed between two numbers, indicates that the 
number before it is to be divided by the one after it. 
Thus, the expression, 63 ~ 7, is read 63 divided by 7. 

SHORT DIVISION. 

i. Let it be required to divide 32540 by 5. 

OPERATION. Solution. — Having written the divisor at 

Yk' 'A 1 the left of the dividend, with a curved line be- 

. - \ qo-j^A tween them, we begin at the left to divide the 

ivisor ) different parts of the dividend by the divisor. 

Quotient 6508 Since 5 is not contained in 3 tens of thou- 
sands any tens of thousands times, we divide 
32 thousands by 5. This gives 6 thousands for a quotient and 2 
thousands for a remainder. "We write the 6 thousands under the 
thousands, and to the remaining 2 thousands we annex the next 
term, which is 5 hundreds. 2 thousands and 5 hundreds are equal 
to 25 hundreds. 5 is contained in 25 hundreds 5 hundreds times. 
Since there is no remainder, and since 4 is less than 5, there are no 
tens in the quotient. We, therefore, write in the place of tens, 
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and annex the following term to the 4 tons, making 40 units. Di- 
viding 40 units by 5 we obtain 8 units, which we place in the quo- 
tient under units. Hence the number 6508, being the sum of all 
the partial quotients obtained by dividing the parts of the dividend 
by the divisor, is the required quotient. 

Peoof. — Multiply the quotient by the divisor, and to the prod- 
uct add the remainder. If the result be equal to the dividend, the 
work is correct. 



Divide : 

2.. 605 by 5. 

3. 786 by 6. 

4. 612 by 7. 

5. 872 by 8. 

6. 206 by 9. 



WRITTEN EX ER CI SJES. 



r^ 



/'. 432536 by 8. 

8. 405252 by 9. 

9. 344688 by 2. 

10. 478354 by 3. 

11. 107425 by 4. 



12. 741107808 by 7. 

13. 456904117 by 8. 

14. 741018207 by 9. 

15. 746784320 by 5. 

16. 402084009 by 6. 



LONG DIVISION. 



1. Let it be required to divide 50289 by 372. 

Solution. — Since 372 is not con- 
tained in 5 tens of thousands, or in 50 
thousands any thousands times, there 
are no thousands in the quotient. An- 
nexing the next term, 2 hundreds, we 
have 502 hundreds. 372 is contained in 
502 hundreds 1 hundred times, with a 
remainder. Write the 1 hundred in the 
quotient, and multiply the divisor by it, 
subtracting the product from the 502 
hundreds. This gives for remainder 
130 hundreds ; to which we annex the 

next term, 8 tens, making 1808 tens for the next partial dividend. 

The quotient of 1308 tens by 372 is greater than 3 and less than 4 ; 

hence there are 3 tens in the quotient. Multiplying 372 by 3 tens, 

we have 1116 tens, and this taken from 1308 tens, leaves 192 tens ; 

to which we annex the next term, 9 units, making 1929 units. 372 



OPERATION. 
Divisor. Dividend. Quotient 

372 ) 50289 ( 135 
372 

1308 
1116 

1929 
1860 

Bemainder, 69 



38 



DIVISIOK. 



is contained in 1929 units 5 times, with a remainder. Writing the 
5 units in the quotient, and multiplying and subtracting as before, 
we obtain the remainder, 69. Hence the quotient is 1 hundred, 3 
tens, and 5 units, or 135, with a remainder of 69. 

Note. — The method of proving long division is the same as that 
for short division. 



WRITTEN JSXEBCI8ES. 



Divide : 

2. 879420 by G4. 

3. 796425 by 75. 

4. 492630 by 66. 

5. 843255 by 87. 

6. 943079045 by 535. 

7. 633576807 by 493. 

8. 476958421 by 207. 

9. 897435804 by 356. 

10, 116418209 by 627. 

11. 896047040 by 770. 



12. 431651423 by 921. 

13. 427850017 by 999. 

14. 1316740006 by 814. 

15. 9205639995 by 275. 

16. 234827206 by 1047. 

17. 764106347 by 5943. 

18. 541224807 by 6481. 

19. 684124206 by 5398. 

20. 541307650 by 4765. 

21. 984350401 by 2034. 



22. 456087654 by 75979. 

23. 864207979 by 79672. 

24. 7464804605 by 296489. 

25. 1700095084 by 346845. 

26. 9467807008 by 374817. 

66. Contractions in division are abbreviated meth- 
ods of dividing. 

1. Divide 1404 by 36, using factors. 



OPERATION. 

36 = 9x4 
4 ) 1404 

0)^51 

:]0 



Solution.— The factors of 36 are 9 and 4. By 
dividing the dividend by 4, and the quotient thus 
obtained by 9, we obtain the true quotient. 1404 -f- 
4 = 351 fours. 351 fours -i- 9 = 39 thirty-sixes. 
Hence 36 is contained in 1404, 30 times. 



|r)_3S7 

3)55. 



UNITED STATES (U'BRENCT, 31) 

Divide ll&'i by i'i, iisiiig tho factors 3, 7, and Si. 

SoLuTioH. — Sin CO tho (ao- 
hirs of 42 are 3, 7, and 2, we 
cliviik by each in order, 1163 



.1 



r thra 






. .2X^ = 

27 lx:tx7 = 



l-6+ai = 28. Ilencp. 43 i; 



■,C, mainder of \ unit ; 3S7 threes 
i, I -)- 7 = 55 iutnlr/'Oneg ami a n;- 
"L^ mainder of 3 Ikrees, or B unila; 
38 55 twenty-ones + S = 27 /orf^- 
/iraa and u remainder of 1 
inita. Add th? partiiil remainders, 1 
.'ontaiiied in 1162, 27 limes, with a, it- 



I 3. Divide 3782 by 400. 

ATKiH, Solution.— Cut oft ttie two cipher! 



'TTo ^Ihundrede, 9 times, wilh a remainder 
hundred: this 1 hundred + S2, the jwrtioi 
= 183. Tims, 3783 + 400 = Oj^S. 



\ Divide : 

4. 16848 by 36. 

5. 15336 by 125. 

6. 36056 by 49. 

7. 79645 by 50. 
.V. 90374 bv 124. 



WRITTBS Kxxm 



0. 45113 by 300, 
W. 37341 by 530. 

11. 98465 by 2000. 

12. 15640 by 860. 

13. 73034 by 37000. 



UNITED STATES CD"ItEENCY. 

.7. Reduce the dividend to conts if necessary, and 

ride aa in simple numbers. The quotient will be the 

^ in cents ; which may ire reduced to dollars and 

ints by plueiiig the sepiiruting point two places from 

B right. 
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When both dividend and divisor are in currency, re- 
duce each to cents if necessary, and divide as in simple 
numbers. The Quotient will be the required number. 

ILLUSTRATIONS. 

i. Divide 1402 equally among 25 men. 
2. How many barrels of flour at 18.25 per barrel, can 
be purchased for $528 ? 

i. 2. 

25 ) };402.00 ( *ir).08 *8.25 ) $528.00 ( 64 barrels. 
25 4950 



152 
150 



200 
200 

Divide : 

3. $793.52 by 5G. 

4. $3924.72 by 237. 

5. $30220 by 540. 

6. $75612.58 by 784. 



3300 
3300 



/v 



/ . $299.64 by 33 cents. 

8. $45.99 by 21 cents. 

9. $45038.75 by $18.75. 
10, $1104.00 by'$36. 80. 



MENTAL REVIEW. 

i. If 25 sheep cost $200, what will one cost ? 

2, A farmer bought a wagon for $99, paying in hay 
at $11 a ton ; how many tons of hay did he require ? 

3, For $216 how many barrels of pork can be bought 
at $8 a barrel? At $4 ? At $16 ? 

^ If 9 apples are worth 135 chestnuts, how many 
chestnuts is 1 apple worth ? 15 apples ? 
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5. If 147 cents be divided among 7 boys, how many 
cents does each receive ? 

6, If 5 pounds of coffee cost 45 cents, what will 8 
pounds cost? 12? 15? 20? 

7. What will be the cost of IG dozen of eggs, if 9 
dozen cost 90 cents ? 54 cents ? 72 cents ? 

8, If 24 apples are worth 8 oranges,vhow many apples 
are 18 oranges worth ? 25 oranges ? 

9* If 8 barrels of flour cost $72, what will 4 barrels 
cost ? 11 barrels ? G barrels ? 22 barrels ? 

10, A boy earned 75 cents in 15 days ; how much will 
he earn in 20 days ? 25 days ? 9 days ? 

11, A man travels 30 miles in G hours ; how far will 
he travel in 14 hours ? 16 hours ? 32 hours ? 

12, How many melons can be bought for 75 cents, at 
the rate of 4 for 60 cents ? 3 for 25 cents ? 

13, What must I pay for 12 pounds of beef, if 5 
pounds cost 80 cents ? For 8 pounds ? 

i^. If 7 pounds of sugar cost 91 cents; what will 13 
pounds cost ? 10 pounds ? 8 pounds ? 

15, How many hundredweight of hay can I buy for 
$65, if 15 hundredweight cost $75 ? 

16, If ^ pigs are worth $63, what will 19 pigs cost ? 

17 , If a man require 100 days to build 25 rods of 
fence, how long will it take him to build 17 rods ? 

18, If for 8 meals 8 soldiers have 64 pounds of meat 
equally divided among them, how many pounds will 
each receive for one meal ? 

19, If a steamship make 54 miles in 3 hours, how 
long will it take her to make 90 miles ? 126 miles ? 
72 miles? 

BO. If 8 benches are sufficient to accommodate 120 
bojB^ how many benches will be required for 450 boys ? 
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21, If 130 walnuts be equally divided among 13 boys, 
how many will 5 of them receive ? 9 ? 11? 

22, What will 13 sheep cost at the rate of 50 sheep 
for $150 ? 16 sheep ? 35 sheep ? 

23, Paid $35 for 5 barrels of flour. At the same 
price, what will 25 barrels cost ? 

24* How many barrels of flour at $9 a barrel, are equal 
in value to 27 yards of cloth at $3 a yard ? 

25, How many pears at 5 cents apiece, can I get for 
85 apples worth 2 cents apiece ? 

26, If 6 men dig a ditch in 35 days, how many men 
will do it in 7 days ? In 14 days ? In 42 days ^ 

27, If it take 15 yards of cloth to make 3 suits of 
clothes, how many yards will 9 suits require ? 

28, When peaches are sold for 50 cents a basket, how 
many baskets must be given in exchange for 5 cords of 
wood at $3 a cord ? 

29, If 7 firkins of butter are worth $84, how manv 
barrels of cider at $3 a barrel, will 4 firkins of butter buy ? 

30, How many quarts of milk at 5 cents a quart, will 
pay for 15 pounds of sugar at 8 cents a pound ? 



-^•-•- 



WRITTEN REVIEW. 

1, In how many days will a ship sail 7950 miles, if it 
sail 150 miles a day ? Ans, 53 days. 

2, A man owing $8637, gives in payment 32 acres of 
land valued at $26 per acre, and $3500 in cash; how 
much remains unpaid ? Ans, $4305. 

3, I bought 14 barrels of pork at $12 a barrel, and 
sold it for $154 ; how much did I gain or lose per barrel ? 

Ans, Lost $1 per barrel. 



\ "-S . 
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4, A lady paid ^'MO fi.r n piiiiio, *5fi for a sofa, and 
%18 for an easy cliair; Imw uiiu'Il less than tliree times 
*200 did all coat ? Ajtg. *226. 

^5. How many gallons of molasses at 46 cents a gallon, 
U pay for 8(J490 ponnds of butter at 25 cent-a a ponnd ? 
An«. 48050 gallons. 
6. John and Peter started from home together and 
travelled in opposite directions. John travelled at the 
rate of 19 miles a day, and Peter at the rate of 27 miles 
ft day ; how far apart were they in 37 days ? 

Ans. ITOa miles. 
. A farmer sold 3,i6 oxen at the rate of 6 for #192. 
lat did he receive for them ? Jns. 111392, 

8, How much can a person earti in 3 years, if he earn 
«120 in 24 days ? A71S. *5475. 

^ 9. An estate of i(io06()7 was left to a family of 4 
tothers and 9 sisters. The brothers having given tip 
i«ir share to the sisters, how mnch did eacli of the 

ter receive ? Ans. $5693. 

1 10. A hogshead containing 03 gallons of molasses waa 
t for 54 cents a galloTi. (J gallons leaked out, and 
e rest was sold at a gain of 8 cents per gallon. "WTiat 
8 the selling price ? Ans. ii35.34. 

§11. A farmer wishes tu e.xchange 200 tmshels of oats 
6 cents a hnshel, for flonr at S8 a barrel. How many 
rela will he receive ? Aits. 9 barrels. 

uS. If 34 persons consume 1(57 pounds of flour every 
Kf how long will 13094 jtounds last thorn ? 

Ans. 83 days. 
, What number subtracted 18 times from 97632, 
^ leave 3332 as a remainder ? Ans. 5300, 

, A gentleman whose salary is $1800, saves 11340 
yyear. T\'hut are his daily expenses ? Aiut. #4. 
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15. The sum of two numbers is 564, and their differ- 
ence is 126 ; what is their product ? Ans. tbbbb. 

16. What number must be multiplied by 102 to pro- 
duce 110670? Ans. 1085. 

17. From what number can 251 be subtracted 405 
times and leave a remainder of 73 ? Ans. 101728. 

18. How long would it take a railway train to go from 
New York to San Francisco, 3300 miles, at the rate of 20 
miles an hour ? Ans. 165 hours. 

19. What will 5 gross of eggs cost at 29 cents a dozen 
(12 dozen = 1 gross) ? Ans. $17.40. 

20. How many horses worth 1124 apiece can be bought 
for 32 oxen at $74 each, 45 cows at $57 each, 235 sheep 
at $4 each, and $4543 cash ? Ans. 84 horses. 

21. A^s income is 6 times B^s ; B's income is 4 times 
C^s ; and C^s income is $2425. What is their entire in- 
come ? Ans. $70325.^ 

22. A man travels due north for 9 days at the rate of 
49 miles a day. He then returns on his path at the rate 
of 36 miles a day ; how far is he from the starting point 
at the end of 12 days ? Ans. 9 miles. 

23. How many yards of muslin at 15 cents a yard must 
be given in exchange for 75 bushels of oats at 4.7 cents a 
bushel? A)i8. 235 yards. ._ 

24' At the rate of 37 miles a day, how long will it take 
a man to walk from Chicago to San Francisco, a distance 
of 2442 miles ? , A7is. 66 dajrs. 

25. A man having $7603, paid out all but $1735 in 9 
weeks. What was the average amount paid out each 
week? Ans. $652. 

26. Sold for $6817, a quantity of wood that cost 
$4812, thereby gaining $5 a cord. AVhat was the cost per 
cord ? Ans. $12w 



PROPERTIES OF NUMBERS. 

68. The J^operties of Xumhers are tluvso 
qualities or elements which necessarily belong to num- 
bers. 

69. An Even Jfinnber is a number tluit is oxaotlv 
divisible by 2. 

All numbers whose unit figure is 0, 2, 4. 6, or 8, are evoii. 

70. An Odd Ifunibe^* is a number that is not ex- 
actly divisible by 2. 

All numbers whose unit figure is 1, 3, 5, 7, or 9, are o<lil. 

Tl. A Prime Nuinber is a number that hjis no 
integral factors. except unity and itself; as 2, 3, T, 13, 
23, 31. 

•72. A Composite Number is a number tliat has 
other integral factors besides unity and itself. Tlius, '^4 
is a composite number ; because 24 = 8 x 3, G x -A, or 
12 X 2. 

73. The JPdctors of a composite number are the 
numbers which, when multiplied together, will produce 
it ; as, 3 and 5 are the factors of 15. 

FACTORING. 

74. I^MfCtoring is the operation of separating a num- 
ber into its integral factors. 
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OBAJL MXJSRCISES. 

I. What are the factors of G ? Of 8 ? Of 15 ? Of 39 ? 
Of 84? Of 63? Of 75? 

^. What are the prime numbers from 10 to 43 ? From 
27 to 95 ? From 37 to 51 ? 

3. What are the composite numbers from 23 to 51 ? 
From 47 to 64 ? 

^. Mention the odd numbers between 19 and 31; 73 
and 87 ; 45 and 61. 

5. Mention the even numbers between 201 and 237; 
506 and 532. 

6. What are the prime factors of 21 ? Of 51 ? Of 95 ? 

7. What are the composite factors of 24 ? Of 54 ? 

8. Give both the prime and composite factors of 42. 

9. What prime factors are common to 39 and 78 ? 

10. What composite factors are common to 24 and 96 ? 

II. What factors are common to the sum and differ- 
ence of 60 and 120 ? 

12, What is the greatest composite factor of 120 ? 

OPERATION OF FACTORING. 

1, Let it be required to separate 420 into its prime 
factors. 

Solution. — Since the prime number is even, we 
divide it by 2, the least prime factor; and the quo- 
tient we also divide by 2, which gives an odd number 
for result. This result we divide by 3, its least prime 
factor. We observe that the last quotient, 35, has 
for its prinie factors 5 and 7. Having divided by 5, 
we obtain 7 for result. As 7 is not divisible, it must 
be a prime factor of the given number. Hence, the 
divisors 2, 2, 3, 5, and the last quotient 7, are all the 
prime factors or divisors of 420; that is, 420 = 2x2x8x5x7. 



OPERATION. 


2 


420 


2 


210 


3 


105 





35 




7 
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WRITTEN JSXERCISES. 

Resolve the following numbers into their prime fac- 
tors : 



2. 


24. 


8. 


64. 


u. 


112. 


20. 


378. 


3. 


65. 


9. 


84. 


15. 


128. 


21. 


450. 


4- 


40. 


10. 


72. 


16. 


154. 


22. 


486. 


O. 


88. 


11. 


78. 


17. 


165. 


23. 


504. 


6, 


48. 


12, 


60. 


18. 


360. 


2Jf. 


726. 


7. 


36. 


13. 


99. 


19. 


160. 


25. 


1155. 



GREATEST C OMMON D I VI80 R. 

•75. An Eocact Divisor of a number is a number 
that will divide it without a remainder. Thus, 4 is an 
exact divisor of 32. 

76. The Greatest Cotnfnan Divisor of two or 

more numbers is the greatest number that exactly divides 
each, of them. Thus, 6 is the greatest common divisor of 
18 and 42. 

Note. — A common divisor of the divisor and the dividend, is also 
a divisor of the remainder ; and a common divisor of. the remainder 
and divisor, is also a common divisor of the divisor and dividend. 
Thus, the common divisor 2, of the divisor 6 and the dividend 32, 
is also a common divisor of the remainder 2. 

ORAL EXERCISES. 

1. Name two exact divisors of 6. Of 8. Of 12. Of 
32. Of 50. 

2. Name three exact divisors of 48. Of 16. Of 96. 
Of 42. 

3. What number is an exact divisor of 52 ? Of 91 ? 
Of 49? 



48 PROPERTIES OF NUMBERS. 

! ^. Name all the exact divisors of 40. Of 25. Of 03. 

5. What divisors are common to 20 and 30 ? To 35 
and 105 ? To 24 and 60 ? 

6, AVhat are the prime factors of GO ? Of 80 ? Of 50 ? 
Of 70? Of 25? Of 45? 

7. What prime factors are common to 30 and 50 ? 

8, AVhat is the greatest common divisor of 12 and 18 ? 
Of 24 and 48 ? 

^ 0, What two numbers will exactly divide 20 and 40 ? 
Their sum and difference ? 

10, AVhat is the greatest common divisor of 20, 52, 
and 91 ? 

11, Find the greatest common divisor of the sum and 
difference of 30 and 90. 

12, AVhat is the greatest divisor common to 99 and 

121? 

■ ■ , . ■^■•. ' ' ■ ■ 
Case I. 

77. When the numbers are small and can be , 
easily factored. 

In the first method of this case, we find the common 
factors and take their product. 

1, Find the greatest common divisor of 48, 72, and 
120. 



2 
2 
2 



OPERATION. Solution. — Having written the numbers as 

48 72 120 "^ ^^® margin, we observe that 2 is a factor of 

each. It is, therefore, a factor of the greatest 
common divisor. 

The quotients may also be divided by 2 as a 
., i ~ p ^ TZ common factor. The second set of quotients 

• ' — ~ '- also have 2 for a common factor. We divide 

2, 3, 5 the next set of quotients by their common fac- 
tor 3, and thus obtain for the last quotients, 
the prime numbers 2, 8, 5. Hence, the numbers 3, 2, 2, and 3, be-. 



34, 


36, 


60 


1^, 


18, 


30 


6. 


.A'... 


15 



GBEATEST COMMON DIVISOR. 



49 



' ^g all the coiniDoiL factors, their product, 24, will be the greatest 
Common divisor. 

WRITTEN JSXJBBCISJBS, 

What is the greatest common divisor of : 



^. 10, 30, and 40 ? / 

3. 24, 32, and 56 ? 

4. 16, 48, and 64 ? 

5. 25, 65, and 75 ? 

6. 120, 360,, and 480 ? 

7. 272, 288, and 396 ? 

8. 96, 144, and 504 ? 

9. 504, 546, and 648 ? 



10. 640, 320, and 480 ? 

11, 392, 504, and 648 ? 
i^. 180, 320, and 342 ? 
i J. 900, 468, and 342 ? 
14, 126, 210, and 252 ? 
i5. 144, 720, and 360 ? 
16. 165, 242, and 726 ? 
i7. 330, 420, and 560 ? 



The second method in this case is to resolve the num- 
bers into their prime factors, and take the product of 
their common factors. 

1, Find the greatest common divisor of 48, 72, and 

120. 

OPERATION. Solution. — The factors of 48 

4^ _. 2 X 2 X 2 X 2 X 3 **^6 2, 2, 2, 2, and 3 ; the factors 

O'o — 9 s. 9 s. 9 \/ Q >• Q o^ "^2 *^® 2' 2» 2' ^' ^^^ ^' ^^ 
U^^X4>X4>X6X6 ^^^ ^^^^^ ^^ ^2^ ^^^ 2, 2, 2, 3, 

120 = 2 X 2 X 2 X 3 X 5 ^nd 5. We see that 2, 2, 2, and 
2x2x2x3 = 24 3 are all the prime factors com- 
mon to the three given numbers; 
hence, their product, 24, is the greatest common divisor. 

WRITTEN EXERCISES. 

Find the greatest common divisor of : 



2. 6, 9, and 27. 

3. 8, 16, and 24. 

4. 10, 40, and 60. 

5. 24, 32, and 56. 

6. 16, 48, and 64. 



7. 25, 65, and 75. 

8. 36, 48, and 72. 

9. 88, 99, and 154. 

10. 24, 40, and 64. 

11. 65, 78, and 117. 
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Case II. 

78. When the numbers are large and cannot be 
readily factored. 

1, Find the greatest common divisor of 31 G and QQA:. 



OPERATION. 

316 ) 664 ( 2 
632 

32 ) 316 ( 9 

288 



28 ) 32 ( 1 

28 



Solution. — ^We divide 064 by 
316, the divisor 316, by the remain- 
der 32, the divisor 32, by the re- 
mainder 28, and the divisor 28, by 
the remainder 4, and obtain no re- 
mainder. Now, the greatest com- 
mon divisor of 316 and 664, is also 
the greatest common divisor of 32 
and 316 (76); and the greatest 
4 ) 28 ( 7 common divisor of 32 and 316 is 
28 also the greatest common divisor 

of 28 and 32 ; but the greatest com- 
mon divisor of 28 and 32 is 4; hence, the greatest common divisor 
of 316 and 664 is 4. 

WJtITTBX KXEltCISES, 

What is the greatest common divisor of : 



2. 320 and 496 ? 

3. 972 and 624 ? 

4. 420, 240, and 540 ? 

5. 324, 672, and 720 ? 

6. 1203, 2406, and 4812 ? 



r»' 



/ . 1728 and 1872 ? 

8. 364 and 584? 

9. 826, 1372, and 4110 ? 

10, 2040, 8476, and 4238 ? 

11. 2192, 1456, and 1824? 



LEAST COMMON MULTIPLE. 

79. The Least Common Multiple of two or 

more numbers is the least number which is a multiple of 
each of them. Thus, 24, 48, and 72, are each a common 
multiple of 2, 3, and 4; but 12 is their least common 
multiple. 



LEAST COMMON MULTIPLE. * 51 



ORAL EXHRVIS ES . 

1. What numbers between 3 and 41 are exactly divis- 
ible by 5 ? By 6? By 8? By 9 ? 

2. What numbers less than 60 are exactly divisible by 
8 ? By 5 ? By 9 ? By 12 ? 

3. What multiple is common to 5 and G ? To 9 and 
11 ? To 8 and 3 ? To 7 and 12 ? 

4. AVhat is the least common multi])le of 3 and 7 ? 
Of 5 and 9 ? Of 4 and 11 ? Of 9 and 4 ? 

J. What is the least common multiple of 4 and G ? 
Of 11 and 12 ? 

6*. Name at least four numbers of which 3 and 4 are 
factors. 2 and 5. G and 7. 

7. By what prime factors can 63 be divided ? 

8. Name at least three common multiples of 8 and 9. 

9. Mention three numbers of which 2 and 3 are factors. 

10. Find at least four common multiples of 3 and 5. 

11. What is the least common multiple of 6 and 12 ? 
Of .4 and 10 ? Of 5 and 30 ? 

WHITTEX EXERCISES, 

1. Find the least common multiple of 16, 20, and 30. 

oPKRATiox. Solution. — The least common multiple 

IQ ^^ 2x2x2x2 cannot be less than the largest number, 30, 

on 2x2x5 since it must contain 80. Hence, it must 

.,^ .t> q r contain all the prime factors of 30, which 

are 2, 3, and 5. But the least common 
nioltiplo of 80, must also contain all the prime factors of each of 
the other numbers. Now, since the prime factor 2, of 30, is com- 
mon also to 20 and 10, we omit it, and annex the factors 2, 2, 
and 2 to those of 80. The series 2, 3, 5, 2, 2, and 2 are all the prime 
factors of the given numbers, and their product, 240, is the least 
common multiple of the given numbers. 
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PKOPERTIES OF NUMBERS. 



SECOND METHOD. 
Find the least common multiple of 16, 20, and 30. 

OPERATION. Solution. — Ilaving placed the numbers in a 

horizontal line, we see that 2 is a factor of each 
of them. It is, therefore, a factor of the least 
common multiple. Continuing to divide the 
quotient by the factors 2 and 5, we obtain the 
numhera 4, 1, and 8, which, being prime to one 
another, are the last quotients. The factors of 

the given numbers are 2, 2, 5, 4, and 3 ; and their product, 240, is 

the least common multiple. 

Find the least comnaon multiple of : 



2 


10, 


20, 


30 


2 


8, 


10, 


15 


5 


4, 


5, 


15 




4, 


1, 


3 



2. 60, 40, and 90. 

3. 24, 56, and 84. 

4. 17 y 59, and 85. 

5. 48, 72, and 81. 

6. 240, 120, and 260. 

7. 960, 690, and 810. 



8. 30, 42, and 72. 

9. 32, 40, and 25. 

10. 60, 12, and 63. 

11. 56, 49, and 77. 

12. 54, 108, and 207. 

13. 27, 216, and 414. 



CANCELLATION. 

80. Cancellation is the process of abridging opera- 
tions in division by rejecting equal factors from both 
dividend and divisor. 

1. Divide 32 x 96 by 12 x 16. 



1st operation. 
32x96 $x4xlQx$xi 



12x16 



$x4x$xt 



Solution. '—Having 

written the numbers that 

= 1^ constitute the dividend 

above a line and those 



that constitute the divisor below it, resolve each of the numbers 
into its respective factors. After rejecting equal factors from both 
dividend and divisor there remains the factor 16 in the dividend. 
Hence, the quotient is 16, 
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2d operation. Solution. — Since 12 will divide both 96 in the 

2 8 dividend and 12 in the divisor, reject 12 as a 

tt X 00 factor from both, retaining the factor 8 in the 

it Xl0 ^^ -*•" dividend. In the same manner reject the factor 

16 from both dividend and divisor, leaving the 

factor 2 in the dividend. There remain the factors 8 and 2 in the 

dividend, whose product is the required quotient. 

WRITTEN EXERCISES, 

2. Divide 24 x 14 x 1^ by ^ x V x 32. A71S, 4. 

3. Divide 20 x 48 x 10 by 9G x 8 x 4. Arts. 3 J. 

4. Divide 25 X 120 X 10 by 80 X 40 X 4. Ans. 2^^ 

5. Divide 45 X 63 X 28 by 9 X 126 X 56. Ans, 1^. 

6. Divide 60 x 39 x 15 by 120 x 78 x 30. A ns, \, 



■^m-*- 



WRITTEN REVIEW. 

Jf. If it require 15 men, working 10 hours a day for 24 
days, .to do a certain work, how many men, working 8 
hours a day for 50 days, would be required to do the same 
work ? 

2. Find three numbers less than 150, which are mul- 
tiples of 16 and 24. 

3. How many tubs of butter, each containing 45 
pounds, worth 30 cents a pound, will cost the same as 25 
barrels of sugar, each containing 300 pounds, at 10 cents 
a pound ? 

4. The G. C. D. of two numbers is 50, and their L. C. 
M. is 4200. If one of the numbers is 600, what is the 
other ? 

6. I can buy a number of cows at |60 each, sheep at 
$12 each, and hogs at $18 each ; what is the least sum of 
money that will exactly pay for them ? 



54 W n I T T E K H K V I E W . 

6, Find the least number which, when divided by 5, 8, 
9, 7, or 4, will leave 3 as a remainder in each case. 

7, There are three tanks holding, respectively, 1500, 
2550, and 3000 gallons. What is the capacity of the 
largest vessel that will exactly fill them if emptied into 
them an exact number of times ? 

8, Divide 39 x 5 x 84 x 3G by 75 x 26 x 96 x 7, 
and multiply the quotient by 20. 

9, How many dozen of eggs, at 33 cents per dozen, can 
be exchanged for 495 pounds of sugar at 12 cents a pound ? 

10, Find the length of the longest curb-stones that will 
exactly fit each of three strips of sidewalk, the first of 
which is 546 feet long, the second 588 feet, and the third 
1134 feet. 

11, What three numbers between 170 and 850 have 
the same G. C. D. as these numbers ? 

12, In a certain house there are four rooms whose 
widths are, respectively, 51, 45, 30, and 33 feet. What 
is the width of the widest carpeting that will exactly fit 
each of them ? 

13, The L. C. M. of 95, 5, 7, and another number 
prime to each of them, is 5320 ; what is the other num- 
ber ? 

14, What is the least sum of money with which I can 
pay five servants whose monthly wages are, respectively, 
$13, $21, $39, $54, and $63 per month ? 

15, Find the G. C. D. and also the L. C. M. of 44, 
99, 33, and 77. 

16, I sold 35 barrels of potatoes, each containing 3 
bushels, at 36 cents a bushel, and received in payment 15 
boxes of soap each containing 28 pounds. AVhat was the 
price of the soap per pound ? 



FRACTIONS. 



I of 



81. A Fi'acHou i 
a unit. 



; of llm equal jia 



83. Fractions may be divided into two cla-saea : rnm- 
^fnon fraction)! and decimal f radian.". 

S3. A Common Fraction is one in whicli the 
I' tinit ia divided into any number of equal parts. 

84. A comtrion .fraction is expreseed by two numbGrs, 
me written above the other, with a short line between 

\ thoni ; aa, \ expresses 4 fifths. 

85. The Denoniinatov of a fraction denotes the 
Inumber of equal parts into wliieh the unit is divided. It 
tie written Iwlow the line. 



I denotes the nuni- 
iibove the lino, 



86. The Xunieratoi- of a fraetin 
Ll>er of equal parts taken. It is writte 

87. Common Fractions are divided into three- classes: 
SimjilCf Compound, and Complex. 

88. A Simple Fraction is a fraction having a 
inglo integral numerator and denominator ; as, f ; J. 

89. A Proper Fraction is a simple fraction whose 
I'Talue is less than a unit ; as, J ; ^. 

90. A^n Improper Fraction is a simple fraction 
e value is eipial to w fircatcr tli;iu :i unit : as. J : V ■ 
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PRAOTIOKS. 



f\- 



91. A Compound Fmction is a •fraction of a 
fraction ; as, J of | ; f of |. 

92. A Complex Fraction is a fraction whosjc 
numerator, or denominator, or both, are fractional ; as, 

-?. iof|_. 4 X If X I 

93. A Mixed Number is a whole number and a 
fraction united ; as, 9 J ; 7f . 

EXER CI8ES, 

llead the following fractions and mixed numbers : 



6. f 
8. |. 



9.\ 
10.^ 

11.% 
U.i 

IS.i 

14- i 

15. i 

16. i 



17. f^. 

18. \i. 
19.^. 
BO. -ft. 

21. i,. 

22. ■^. 



25. i. 

26. \. 
27.1 
28. i. 
29.%. 
30.1 
31.%. 
32. 4. 



33. ij. 

34- \%- 
35.^. 

36. %i. 

37. %i. 

38. li. 
39.%^. 
40. if 



41.^.^49. 1\. 

42. VW- 50. 3|. 

43. it*- 51. Si-. 

44. ^. 52. 5i. 

45. ^. 53. 7%. 

46. T*W- 54. 9f . 

47. ,VV- ' 55. C|. 

48. JH- ' 56. n%. 



Express by figures : 

One third. Two eighths. Five sevenths. Two fifths. 
Four ninths, Five eighths, Three fourths. One ninth. 
Four elevenths, Five sixths, Seven eighths. Seven fif- 
teenths. Nine twentieths. Three tenths, Six thirteenths. 
Nine tenths, Eleven thirty-thirds. Sixteen seventy-fifths. 
Fifty-one sixty-ninths, Twenty-four sixty-sevenths. Thir- 
teen fourteenths, Forty-nine fiftieths. Sixty-two eighty- 
fourths. Ninety one-hundredths. Eighty-six one hun- 
dred twentieths. Nine sevenths. Six sixths, Thirty-two 
elevenths, Eighty-four fortieths. Thirty-seven twenty- 
sixths, One hundred one eighty-fifths. 
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REDUCTION. 

94. deduction of Fractions is the operation 
of changing their form without altering their vaUie. 

Case I. 

95. To reduce fractions to higlier or lower 
terms. 

OJtAZ EXETtCISES. 

1. Reduce ^ to its lowest terms. 

Solution. — Since a fraction is expressed in its lowest terms when 
its numerator and denominator are prime to each other, we divide 
the terms of the given fraction J, by their greatest common divisor 
2, and obtain f for result. This result, therefore, expresses the 
lowest terms of the given fraction. 

2. Change f to its lowest terms, f . -j^. |. -j^. 

3. Change \i to its lowest terms. •^. -^j, -^, fg. 
^. Change to their lowest terms : f, ^^, f , ^V* A* !» 

^y 4' ¥4^ sT> T0> TSSy uF* ^if t9> fr* 

5. Change ^ to its higher terms by 2. 

Solution. — Since the value of a fraction is not changed by mul- 
tiplying both numerator and denominator by the same number, wo 
multiply^ the terms of the given fraction ^ by 2, and obtain I for 
result. This result expresses highei* terms of the given fraction. 
In like manner we may multiply the terms of the given fraction 
by any number. 

6. Change to equivalent higher terms : ] , |, f , ^, ^\. 

7. Change f to an equivalent fraction having 40 for 
denominator. 

8. Reduce -^^ to a fraction having 50 for a denominator. 

9. Reduce {^ to forty-eighths. | to eighty-firsts. 
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FRACTIONS. 



WRITTKX ICX EJtC 1 S ISS. 

I. 

Eeduce the following to their lowest terms : 
i. f|=2)t| = 3)|4 = i Jns. 

Note. — Wlien the terms of the fraction are large and cannot be 
readily factored, find the greatest common divisor before reducing. 
Thus, to reduce J|{J to its lowest terms, divide both terms by their 
greatest common divisor, 97. 



3. H. 



tVt 



.9. 



10. 1% 



AV 



1. 



Find the value of : 
0x8 



(9 



3. 



4' 



4x18 .. 
'' 9x5 
■j2()x'3*. 

0x8x0 



Anfi, J. 



Aiifi. |. 



10x3x5 
3 X X 7" 
14x3x15' 

9 X 7 X 5 X 13 



Ans, \, 



10, 



14x1x58x18* 
4x2x15x11 



9x33x8x;i 
// 9 X 5 X 25 X 28 
r5x3x50"x'40* 






17. m 
IS, m 

^0. m 



^1^ -m- 

22, 



■MA 

1000 



25. 



gg2 



^tf. iil* 



II. 



1^ 
f). 



G. 






8. 



9x0x8 
12x10x18* 
3x11 x4 

8x12x22* 
7x8x3 

15x14x7* 
12x9x1 



Ana, 1^. 
Anfi, ^. 



13x24x18* 

I 11x27x13x45x10 

i "• 15x20x22x54x75* 
18x20x125x30x84 
00x12x90x72x120* 
7/ 35 X 21 X 5 x 44 X 250 
'*' 325x90x40x30x27' 
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Case II. 
96< To reduce ^lole or niixefl iiiiniberH to niiii- 
]>le fractions. 



1. In 2 units how many halves ? 

SoLrTioK. — Since the parts of a unit which hwt Ijwn divided into 
I S equal parts, are called halves, every unit must, therefore, contain 
I 3 halves. Now, if one unit eontaiiis 2 halves, 3 units will contain 
I twice as many halves as 1 unit, or twice 2 halves, which are 4 halves. 
\ Therefore, in 3 units there iirf i halves. 

S. In 4 unita how many fifths ? Iliilves ? Fourths ? 

3. How many sixths in 3 ? S ? 7 ? 10 ? 2 ? 13 ? 

^. How many thirds in i? 5? 9? 11? 7? 8? 

Zi. In i5 how many half dollars ? Quarter dollars ? 

G. How many J^ will buy a barrel of flonr worth 88 ? 

7. Rufluco 8 to fourths. 9 to sixths, 3 to halves. 

S. Koduno 17 to thirds. 8 bushels to 7ths of bushels, 

9. How many 9ths of yards in 3 yards ? 5 yards ? 
10. How do you reduce a number to thirds ? Eighths ? 
IJ. In 2-J liow many halves ? ^? 5^? SJ ? 12^? 
32. How nmny thirds in 2^ ? 3^ ? 5| ? 7| ? 10^ ? 
J3. How many fifths in ^? Cj ? 2^ ? 4^ ? TJ ? 
14- Keduoo to improper fractions 45. 24. -i^r- 
13. Reduee 2| to sixths. 7| to eighths. 13^ to thirds. 

16. In 8^ liow many tenths ? 4^ ? 15tV ? r,-\? 

17. How many 2(Hh8 in 8 ? 13 ? 25 ? Itl ? 

IS. Reduoo 9^ to an improper fraction. 16|. 2&J. 
19. How many ISths in 30 ? 70 ? 80 ? 14 ? 21 ? 
S0. In la how many 8thB ? lOths? Sths ? 7ths ? 
J?J. Eednra 83 to an improper fraction. SfJ. lf|- 
SS, Jlfnimx 'i'^l to iin improper fraction. 33J. :i7f. 
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PRACTIOKS. 



WRITTEN EXEJtCISBS. 



1. Reduce 96^ to sevenths. 



OPERATION. 

1 unit = -If 
96 units = ^ X 96 = ^4^ 



Solution. — As there are 7 sev- 
enths in 1 unit, in 96 units there 
will be 96 times as many sevenths 
as in 1 unit, or 96 times J, which are 
4^. 4^ and f make ^^. There- 
fore, 96f are equal to ^K Ans. 



2. Express 28 in the form of a fractipn having for de- 
nominator 3; 7; 11; 9; 16; 19. Ans. to first, Aj*. 

«?. 7 is equal to what fraction having 18 for denomina- 
tor ? Ans, J^. 

^. Express 27 as fifths. Ans, J-f^. 

5, How many tenths in 38 pounds ? Ans, -^^ pounds. 

6, In 42 yards how many ^ yards ? Ans, J^f ^ yards. 

7, Reduce 3, 27, 63, 18, 42, to 13ths. Ans, to first, \\, 

8, How many 4ths in 6, 8, 13, 25, 75, 67 ? 

9, How many 3ds in 9, 11, 16, 42, 7, 8 ? 

10, What fraction with 17 for denominator is equal to 
9 ? 16 ? 20 ? 12 ? Aufi, ^, ^, -W-. ^. 

11, Reduce 9y\ to twelfths. Ans. ^^, 

12, Change 18JJ to twenty-thirds. Ans. ^-. 

13, Reduce 37J to an improper fraction. Ans, -^J^. 
14* In 86| miles how many J miles? Ans, ^^ miles. 
15, In 150 J how many \ dollars ? Ans, i£^ dollars. 

Reduce the following to improper fractions : 

16, ^, 

17, 7^, 

18, 9|f. 

19, 42^^. 
SO. 33f 



21. 


31^. 


26. 


CGf. 


31. 


16f 


22. 


1064^. 


27. 


99t«V. 


32. 


35i. 


23. 


273f 


28. 


30^. 


33. 


1501. 


24. 


75f 


29. 


472ff- 


34. 


200|. 


25. 


67i. 


30. 


682,^. 


35. 


109^, 



11 E D U C T I O N . 
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Case III. 

97. To reduce imiipoper fractious to whole or 
mixed numbers. 



oraTj exercises. 

1, How many bushels in ^ bushels ? 

Solution. — In 1 bushel, or 1 unit, there are J ; and in J/ bushels 
there are as many bushels as 4 are contained times in 19, which are 
4f times. Therefore, y bushels are equal to 4} bushels. 

^, How many units in f units ? -J units ? ^^ units ? 

3. Keduce to whole numbers : f , ^, ^, ^, ^ . 

^. In ff feet, how many feet ? In ^^ feet ? 

5. Reduce to whole numbers : ^ yards, ^ feet. 

6. How many tons in -^ tons ? ^^ tons ? \f- tons ? 

7. How many cents in if^ ? ^?^ ? -^^^ ? ^</ ? 

8. Eeduce to mixed numbers : ^, ^, ^, V^, W, 



WRITTEN EXERCISES. 

i. Change -*^ to a whole or mixed number. 

OPERATION. Solution. — Since there are 

Ifji z= 127 -7- 13 = 9|4, AflS. -If in 1 unit, in V/ there are 

as many units as 13 are con' 
tained times in 137, which are 9|f times. Therefore, \%^- = 9{i. 

Reduce the following to whole or mixed numbers : 



3 

4 

5 
6 

7 
8 
9 



V 



10. w 



s 



^^- fM 



14. ^ 



15. W 



19. ^^ 

w 
5' m 



0> f. 



26. ^Vf 

27. Af^4 

28. ^SW 



^5. \W 

50. a^ 



5i. ij/vV^ 

33. VW- 
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FRACTIONS. 



Case IV. 

98. To reduce fractions to equivalent fractions 
having a common denominator. 



OBAL JEXJEnCIS E8. 

1. Eeduce J, |, to a common denominator. 

Solution. — Since a common denominator of two or more frac- 
tions is a common multiple of their denominators, take the product 
of 2 and 4, which is 8, for the required denominator. Next, reduce 
the given fractions to others having 8 for a common denominator. 
J is equal to f ; and } is equal to }. The given fractions are now 
said to be reduced to a common denominator. 



^. 


h i- 


7. 


if 


U. 


i> 1- 


3. 


h h 


8. 


hh 


13. 


i f 


4- 


h 4- 


9. 


i*- 


u. 


i f 


o. 


h\- 


10. 


A, i- 


15. 


A, * 


6. 


h\- 


11. 


TT> T* 


16. 


iS, \ 



WniTTEN EXERCISES. 

1, Reduce |, ^, and ^, to their least common denom- 
inator. 



OPERATION. 
7^ "6^ i' 

3 )3,6,8 
2 )1,2,8 
1,1,4 
3 X 2 X 4 = 24, L. C. D. 

5x4 — 20 

1 X 3 = ft 



Solution. — Having found the 
least common multiple of the given 
denominators to be 24, reduce each 
fraction to equivalent fractions hav- 
ing 34 for denominator. 

To reduce f to an equivalent 
fraction, having 34 for denominator, 
divide 34 by the denominator 3, 
and multiply both terms by the 
quotient, 8. f and J may be re-, 
duced in the same way. 



ADDITION. 
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Reduce to their least common denominator : 



3. I, i, I 

5. \, I, f 

6. h I, f 

0. \, I, I 



10. I, A, iJ. 

i5. H, **. A- 
16. H, «, *^. 
-''^' ^> "iV» H- 
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. AUDITIOlSr. 

99. Addition of Fractions is the operation of 
finding the sum of two or more fractions. 



OMAL EXERCISES. 

1, What is the sum of f + i? I + I? 5| + ^? 

Solution. — Addition of fractions implies three operations: 1st, 
to add fractions having a common denominator; 2d, to add frac- 
tions having different denominators ; and 3d, to add mixed num- 
bers. The first is performed by simply adding the numerators, for 
a new numerator, and keeping the common denominator. Thus, 
f+} = } = lj, Ans, Secondly, before adding fractions of dif- 
ferent denominators, it is necessary to reduce them to a common 
denominator. Thus, f + |r=| + | = f = l| = lj, Ans, 

In the third operation find the sum of the fractions and that of 
the integers separately, and then add the results. Thus, to add 
5 J and 4f, we first find the sum of f and j, which is ly^. This 
added to the sum of the integers, 5 and 4, will make 10^, J.rwj. 

Notes. — 1. Mixed numbers may also be reduced to improper 
fractions and then added by the second operation. 

2. The sum should always be expressed in its lowest terms; 
and if an improper fraction, should be reduced to a mixed num- 
ber. 
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FRACTIOlfS. 



I. 



2. i+i. 


15. \+\. 


i!.!^. 4 + |. 


■4i. A+|. 


s. i+i- 


16. l + i. 


^£>. l+f 


^^. 2i+i- 


-#• i+i- 


17. K4- 


<?0. i+i 


^^- 3i + J. 


o. !+i. 


18. i+\. 


SI. l+f 


^^- ^+H. 


tf. j+j. 


19. f+i. 


<?^. J+|. 


45. 21+34. 


7. 4+f 


^0. l+f 


J^. l+f 


46. 84 + 4i. 


8. |+|. 


;^i. i+i. 


H- *+A. 


47. 5f + 6t. 


5. l + i 


^^. T^^j T^. 


<?5. A+i- 


4<?. n\+z\. 


iO. t + f. 


^<?- 1% + TIT- 


3G. 3^ + |. 


49. 3}+2f 


ii. *+i 


H- A+A- 


^7. A+f 


50. »| + 4|. 


i^. A+A- 


^^- i*B+T*r- 


<?<^- H+H- 


51. 9I + 8J. 


^^- t's A- 


^G. T^+A- 


<?»• H+i*. 


5;^. 3|+4i. 


•Z^- A+A- 


^7. T^+-A. 


^0. ii+J^. 


5^. ^■\■\\. 



II. 

i. James gave \ of a dollar for a ball and f of a dollar 
for a pair of gloves ; how much did he give for both ? 

2, A farmer sold \ of his potatoes to A, \ to B, and | 
to C. What part of the whole did he sell to all ? 

3. Three boys hired a boat ; John gave %\y William 
%\, and Henry %\ ; what sum of money did they all pay' ? 

^. A carpenter put up J of a rod of fence, his son \ of 
a rod, and his apprentice ^ of a rod ; how long was the 
fence ? 

5, James gave %\ for a circus ticket, || for a straw 
hat, and had -^ of a dollar remaining : how much had 
he at first ? 

G, Paid %%\ for a bbl. of flour, %h\ for a ton of coal, 
and $3^ for a cord of wood ; what was the amount of the 
bill? 
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7 . How many yards of cloth will bo required to make 
a pair of pants containing \\ yards, a vest f of a yard, 
and a coat 2^ yards ? '^; . ; . 

8. Bought a mosaic table for ISTJ and sold it for %Vl\ 
more than I paid for it ; what was the selling* price ? 

9. A man walked 13f miles on Monday and 14J miles 
on Tuesday ; how far did he walk in the two days ? 

10. K boy earned $2 J one week, $2 the next week, 
and $3^ the next week ; how much did he earn in the 3 
weeks ? 

11. What is the sum of tlOJ, $5^, $20^, $14|^ ? 

12. A man sold 5J^ bushels of cranberries at one time, 
2J bushels at another, and 10 J bushels at a third time. 
How many bushels did he sell in all ? 

13. A farm comprised a peach orchard of G-J acres, a 
wheat field of 12^ acres, and a corn field of 9J acres. 
How many acres in the farm ? 

14' If a clerk copy 20^ pages in one day, 30^ pages in 
another, and 40-| pages in another, how many pages will 
he copy in the three days ? 

r 

WRITTEN EXERCISES. 

1. Find the sum of |, f, |, J, and ^. 



Solution. — The least common de- 
nominator of the given fractions is 
24. Having reduced them to 24ths, 
Art* 98, and taken the sum of 
their numerators, we find -J}, or 3J 
for result. Hence, the sum of f , f , 
f , J, and tV = 3J. 





OPKRATION. 






24 




i 


8 X 2 = 10 




I 


6 X 3 - 18 




1 


3 X 5 = 15 




i 


12 X 1 - 12 




A 


2 X 7 = 14 






u 


H 



6(i 



r U A C T I O X s . 



2. Find the sum of 4f , ^, and ^. 



9 



13 






OPERATION. 
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8x2= IG 

9x7= 63 

12 X 5 = GO 



W = i« 



13 + l^J = 144|. 



Find the sum of : 



3. i + f+i. 
4- i+i + f 



jfi. 
u. 

13. 

U- 

15. 
16. 
17. 
18. 



i + l+A- 
l + l + A- 

i+i+H- 



Solution. — Having sepa- 
rated the integers from the 
fractions, reduce the latter to 
equivalent fractions having a 
common denominator. Find 
their sum as in the first exam- 
ple, and add it to the sum of 
the integers. The result will 
be the answer required. 



10. i+A+i+iV 

26^ ii+A+«+|. 



27. A+i+i+M+A+f 

30. if+vv+H+i+i+i+it- 
31- i+i+f +f +H-4+I+I+A. 



A)is. 22 

Alls. a-iVWr 

Am. 3iH 

.-l«.v. 75VA 



Add the following : 
32. 5i, G}, If 

,?^. 3iV, 7JJ, lOJ. 

,?5. 15|, 19-tJ, 5f 

^^- 6i, 9iJ, 4VV, 5,V. 

J7. 3i, 4J, 7i, ^, 2|. 



II. 



J.!f. 1|, 3^, U\, 23Vf. 
JP. 45f, 63|, 5i,73i. 

47. 45, 2H, 9A, If. 
^^. 1|, 9t\, 17185, IS^iV- 
^5. 2tV, 12i, 3A, 21i. 
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^5, i4, 5A, 8W. 7tV. 

^7. t:V^, 61, ^, 36i. 



^0. 6J, 19JJ, 50JI, Sf 
5/. 185^, 9i, 16 J, 2H. 



MENTAl. EXERCISES, 

i. Joseph bought a pair of skates for | of a dollar, a 
pair of mittens for 4 of a dollar, and a strap for J of a 
dollar ; what was the cost of the whole ? 

Solution. — If the skates cost f of a dollar, the mittens 4, and tlie 
strap }, all together must cost the sum of f + ^ + f ; which is 
Vi? = Iff dollars. 

2. A farmer sold J of his grain to one man, ^ to an- 
other, and -j^ to another ; what part of his grain did he 
sell to the three men together ? 

3. Jane paid 3^ dollars for a dress, 2f for a pair of 
shoes, and -J- for some ribbon ; what did she pay for all ? 

^. Thomas saved f of a dollar one week, f of a dollar 
the next, 2-J the next, and 5^ the fourth week ; how much 
did he save in the four weeks ? 

5, Three' men bought a cow : Mr. Jones paid %lb\, 
Mr. Brown $24n^, and Mr. Smith $12| ; what was the 
cost of the cow ? 

6, Henry bought a penknife for 76^ cents, and sold 
it for 23f more than.it cost. What did he sell it for ? 

7, If it take 2J yards of cloth for a coat, 2^ yards for 
a pair of pantaloons, and 4 of a yard for a vest, how many 
yards will be required for the whole ? 

8, A man dug \ of a rod of a ditch the first hour, \ of 
a rod the second, ^ the third, and \\ the fourth ; how 
many rods did he dig in the 4 hours ? 

9, How many pounds of candy in 4 packages contain- 
ing respectively, 6^, 5 J, 17, and 8^^ pounds ? 
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10. If coal is worth $8^ a ton, and wood is worth 
tO^fSf a cord, what will be the cost of 2 tons of coal and 
1 cord of wood ? 

11. Having 15-^ barrels of flour, I bought 3t^ barrels 
more. How many barrels had I then ? 

12. If Joseph walk 6J miles in the forenoon, and 4| 
miles in the afternoon, how many miles will he walk in 
two days at the same rate ? 

WniTTJSN EXERCISES . 

1. A gentleman travelled 56^ miles in one day, G3f the 
next, 45 J the third, and 20 J the fourth. How far did he 
travel in all ? Ans. 185^ miles. 

2. A boy earned $5|- the first week, $6^ the second 
week, H^ the third, $8^ the fourth, %^ the fifth, and 
l«2J the sixth. How much did he earn in the 6 weeks ? 

Ans. $33^. 

3. A farm contains 32} acres of meadow land, 24|- 
acres of plough land, 72|- acres of pasture land, and 81-^ 
acres of wood land ; how many acres in the farm ? 

Ans. 211-^ acres. 
Jf. How many pounds of raisins in 4 boxes containing 
respectively, 14-5*^ pounds, 27| pounds, 12-}-| pounds, and 
37-i^Tf pounds ? Ans. 92f^ pounds. 

5. Three cheeses weigh respectively, 18f, 64}^, and 
l*Mr pounds. What is their entire weight ? 

Ans, 97|f pounds. 

6. From a certain quantity of cloth, I cut three pieces, 
the first containing 124| yards, the second 234j^ yards, 
and the third 50^ yards. How many yards in the three 
pieces ? Ans. 409f yards. 

7. A has $150f|^ ; B has $99|^ ; and C has W2^\. 
How much have they all ? Ans. 1375^^. 



/ 
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8. I sold 2 tubs of butter each containing 254^ 
pounds, and 1 tub containing 00^ pounds. How many 
pounds did I sell ? Ans, 6054 pounds. 

9. Bought a ham for %\\, a barrel of flour for %^\, and 
some other articles for $15 J ; what was the amount of 
the bill? Ans, *27y^. 

10. What quantity of molasses in 4 casks, containing 
severally, hi% 24J, 41 f, and 60| gallons ? 

Ans. 192iij gallons. 

11. One fourth of an army was killed, | of them taken 
prisoners, \ of them wounded, and the rest remained un- 
hurt. What part of the army was rendered unfit for ser- 
vice ? Ans, \\, 

12. I gave %^ for a knife, $1|- for a pocket-book, $24^ 
for a watch, and 19-^ for a watch-chain, and then found 
that I had $28^^ left. How much had I at first ? 

Ans, W)^. 

13. A poor person received J of a dollar from one 
person, W of a dollar from another, 2^ dollars from a 
third. How much did he receive from all ? 

14. After spending $|, $^, *|, and *f, T had *0i 
left. How much had I at first ? 

SUBTRACTIOX. 

100. Subtraction of Fractimis is the process of 
finding the difference between two fractions. 

ouaij bxerct siss. 

What is the value of : 

1' i-l? i-i? 3f-ii? 

Solution. — When the fractions have a common denominator, 
we simply take the difference between their nnineralors, and keep 
the .same denominator; thns, j— { = J, Atia, 
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FRACTIONS. 



Fractions having different denominators, must bo reduced to a 
common denominator before subtracting; as f — J = J—} = -\, Ans. 

To find the difference between two mixed numbers, wo subtract 
the fractions and the integers separately and then add the results. 
Thus, the difference between 3f and IJ is found as follows : f — f 
= tV— A = A' *"'! 3~1 — 2- -A-dding -j^ to the integer 2, we 
obtain 2^ for the result. Mixed numbers, when small, may also 
lie subtracted by reducing them to improper fractions having a 
common denominator. 



4- i 

5. \ 



-4. 

-i- 

7. l-i. 

8. -^ 
9. 



■h 



8 



10. |^_A. 



11. i-i. 

12. i-i. 

13. i— i. 

U- \-\- 

15. \-\. 

16. l-i. 

17. H 



^j. 



1^. -fg—h. 
10. il-A. 



JL 



I. 
^1- A-* 






^4- ¥-i 

£5. -V-l 
^7. I 



JL 
TS 

20 



^<^. fs-i 



^5. 4| 



33. 5f 

^5. ^ 

36. 6i 

37. ^■ 



2i. 



II. 

1. Joseph had $^ and gave away ^ ; how much had 
he left ? ■ 

2. Lucy paid ^ for a Geography and $^ for a Gram- 
mar ; how much more did the Geograpliy cost tlian the 
Grammar ? 

3. A man owning a mill sold ^^^ of it ; what pjirt does 
he still own ? 

^. Philip bought 2^ pounds of candy and cat 1^ 
pounds ; how much had he left ? 

5. A girl having $7f loses ^3^ ; how much has she 
remaining ? 

6. A farmer owning C)\ acres of land sells 2J^ acres ; 
how manv acres has he remainino: ? 



SUBTRACTION. 
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7. A man having $10f, paid $5} for a ton of coal, and 
$2} for a cord of wood ; how much had he left ? 

8. From -^ of a dollar William spent j^ of a dollar. 
What part of a dollar had he left ? 



W B ITT IS X JEXISJtCISB S . 



i. Find the difference between | and |. 



OPERATION. 






8 X 5 = 40 

9x3 = 27 



Solution. — Reducing the given fractions 
to equivalent fractions having the least com- 
mon denominator, we get 4J and fj. Then, 
If from If leave If. 



OPERATION. 

30 



^. From 157| take 85|. 

Solution. — Having reduced the frac- 
tions to equivalent fractions having the 
least common denominator, we find that 
{J cannot be taken from J^. We, therefore, 
85| I 5 X 5 = 25 take 1 = |f , from 157 and add it to H» 
1^1 «s |s which gives ^. Now, fj from Jf leave 

^^ • ^ U, and 85 from 156 leave 71. Hence, 

the required difference is 71fJ. 



157f 



6x3 = 18 



Find the value of : 



6. i-f 



7. f-i 
9. i-i 



10. f-i 



11- H-i 
IB. -« 



13. H-* 



15. W 

16. A 






^7. A 



f, 



23. H — ' 



^5. fS-A 



^tf. H 



3 
TTf 



27. 25 
^^. 37 
29. 42 
<?0. 56 
3L 71 
<?^. 90 
^c?. 64 
34. 47 



18i. 
15f 
12^. 
10|. 
20|. 
34. 
29f 
40i. 
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FRACTIONS. 



^ 



35. 39^-12. 

36. 283>ir— 20. 

37. 71tV-31. 
^<5. 48^-15. 
39, 82^-27. 
^0. 5G^— 49. 



41. 42i 
^^. 924 
^<?. 75| 

44' 87i- 
^5. 51f 
46, 67|- 



3Gf 
25|. 
63i. 
39f 
37i. 
24 J. 



47. 200^—191^. 

48. 324^— 180 jV 

49. 502TV-.121ft. 

^0. 2Jfi-liH. 
Ji. 6001*^-437^ 
5j?. lOOl^sV— 900^. 



MBNTAL KXKHCISJQS. 

1, Joseph paid ^^ of a dollar for an Arithmetic, and \ 
of a dollar for a History. For which did he pay the 
more, and how much ? 

2, A man owning a factory, sold t^ of it : liow much 
did he still own ? 

3. Thomas gathered 9f quarts of strawberries, and 
sold 7f quarts ; how many quarts had he left ? 

4. Henry will be 27 years old 12^^ years hence ; how 
old is he now ? 

6. Having $39|J^ in the bank, what amount must T 
add to it to make the sum 160 ? 

6. A grocer sold J of a box of tea from a box 4 full '. 
what part of the whole box was left ? 

7. William earns $15^ a week, and Louis $30^ : 
how much does one earn more than the other ? 

8. If I buy a slate for Of cents, a Reader for 65 1 cents, 
and a Grammar for 27^^^ cents, how much change will 
I receive from a $5 bill ? 

9. Mr. Brown sold \ of his estate to A, ^ to ]^, and 
^ to ; what part remained unsold ? 

10. If I had I8| more than I have, I should have $23J. 
How much have I ? 

11. One man travels 37^^ miles a day, and another 31| 
miles a day. How many miles does one travel more than 
the other ? 
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WRITTEN 1SXJERCISJE8, 

1. A iiiaii bought a farm, 23G| acres, and sold 187-^- 
acres of it ; how many acres liad lie remaining ? 

A US. 4:9^ acres. 

^. Having $184^, I bouglit a certain amount of cloth 
and had .$63^ left ; wliat did the cloth cost me ? 

Ans. $121^V' 
3. What number must ho added to 164|- to make 
237^? A71S. 72f 

j^. Sold a barrel of flour for $0|, and a barrel of 
potatoes t(ft $44. Which cost the more, and how much ? 

Ans. Flour, $4|4. 

5. From a cask containing G0|- gallons of cider I drew 
off 17|^ gallons ; how many gallons were left ? 

Ans, 42|^ "gallons. 

6. A has $16i, B has *17|, and V has $81 ; how much 
less than $78|^ have they all ? A71S. ^Sof 

7* A lady having 1150, made the following purchases : 
a bonnet for $10J, a cloak for $47|, and a shawl for |?65^. 
How much had she left ? A71S. $27. 

8. A merchant has 2 casks of wine each containing 
501^ gallons. If he sell 33^^ gallons from each of them, 
how many gallons will he have left ? 

A us, 4G-^g- gallons. 

0. A father bequeathed $5000 to his three sons. The 
first received $81 6|- ; the second, $1684| ; and the third, 
the remainder. What did the third receive ? 

A71S. $2498ff. 

10. Sold a quantity of grain, that cost mo $6782f , for 
♦489GJ. I afterwards bought a second quantity for 
$611 5i^, and sold it for $8075. What did I gain or lose 
on both transactions ? Ans. Gained $072f. 
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11. A grocer earned |5(55| jiiul received a present of 
^304. ile then l)ought a barrel of sugar for iV^, aiid 
groceries to the amount of ^^Oy^y ; how much liml he re- 
maining ? An,s, $581}^. 

1^, A drover bought 5 cows for ^;^40|, and after pay- 
ing $45-1^ for piisturago, he sold them for $3?5|. Did 
he gain or los(\ and how much ? A?i.i, $89 J gained. 

13. To what must T add 109| to make o74fJ ? 

14' A man having to make a journey of 81)-^ miles, 
walked lOf miles the lirst day, 2T|- miles the second day, 
29^^ miles the third day, and finished the journey on the 
fourth day. How far did he walk the fourth fiay ? 

Ans. 15^ miles. 

lo. A merchant has on hand 495 pounds of tea, of 
which ^4:i|- i)ounds are Hyson, and the remainder Oolong. 
How many pounds of Oolong tea has he ? 

A US, 252 J pounds. 

16, AVhat number must be added to the difference be- 
tween 1754 and 204| to make 301^-1 ? Ans. "ZTd^^. 

17, What fraction added to the sum of \, -^, yj^, and 
-^ will make ^^ ? A71S. ^. 

18, How much will be left of a piece of cloth contain- 
^^^ '^'^^ yards, after cutting from it 5 coats and 7 vests, 
allowing ^ of a yard for a vest and 3^ yards for a coat ? 

A ?is, 49^1^ yards. 

19, Two men being 8496 feet ajiart, travel towards 
each other, one at the rate of 190-| feet in an hour, and 
the other at the rate of 101^| feet in an hour. How far 
apart are they at the end of two hours ? 

A71S, 7912^^ feet. 

20, A man owing *85, paid at one time i5l9^. and at 
another ^-V^. How much does he still owe ? 

Ans, $32ii. 
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MULTIPLICATION. 

lOl. MuUiplication of Fractions is the i)roe- 
ess of finding the product of two or more fractions. 

Case I. 
lOS. To multiply a fraction by a whole number. 

OBAZ BXJB BCISSS. 

1. Multiply I by 4. 3^x7. . ' 

Solution. — ^To multiply a fraction by an integer, we may either 
multiply the numerator, or divide the denominator by the integer. 
Thus, f X 4 = V = ^> ^^- Or, f X 4 = f = 2i, Am, 

In multiplying mixed numbers, we may reduce them to improper 
fractions, or multiply their parts separately, and add the results. 
Thus, 8ix7 = ix7 = 4^ = 34J, A718, Or, 3i x 7 = (3 x 7) + 
(J X 7) = 21 + 81 = S4J, Ans. 



I. 



<?. I X 2. 
^. ix3. 
5. ^ X 5. 
tf. ix6. 
7.^x4. 
^. f X 3. 
.9. fx2. 



10. i X 3. 

11. |X5. 

12. |x6. 

13. I X 7. 
U' i X 4. 

15. I X 5. 

16. 4x3. 

17. I X 8. 



18. ^ X 2. 

19. Ax 3. 

20. A X 7. 

21. ^ X 7. 

22. T^ X 9. 
^<?. A X 4. 
^^. Axo. 
^5. -A^ X 0. 



^^. 2^ X 4. 
^7. 3| X 5. 
28. ^ X 4. 
j^P. ^ X 8. 
«?0. 6J X 5. 
31. ^ X G. 
<?^. 3| X 4. 
33, 8J X 7. 



II. 



i. At If apiece, what will five penknives cost ? 

2. At $1 a yard, what will 7 yards of alpaca cost ? 

3. What will (5 base balls cost at i5f each ? 

j^. What will 8 pounds of cheese cost at %\ a pound ? 



7r, 
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5, Find the value of 16 barrels of flour at 18^ per barrel. 
6*. If I gain $| on one yard of cloth, how much will I 
gain on 15 yards ? 

7. AV'hat will eleven bushels of apples cost at $|- a 
bushel ? 18 bushels ? 30 bushels ? 

8. If a pound of tea cost $|, what will IG pounds cost ? 

9. What is the cost of 3 barrels of flour at <«8-J^ a bar- 
rel ? *7J? $9i? $G|? 

10. What is the cost of G tons of coal at $6^ a ton ? 

11. AVliat amount of money will pay for 5 weeks^ board 
at *7f a week ? 

12. What is the produ(;t of 2|^ + 3|, multiplied by 8 ? 



wit ITT K N K X K RV i S JS S . 



1, Multiply i by 3. 



X :5 



.4. 



OPERATION. 
= -^ = 1^, A)if<, 

Or, 

X 3 r= I = 1 J, A US, 



Solution. — To multiply the frac- 
tion I by 3, we multiply the numer- 
ator 4 by 3, and keep the same de- 
nominator. This operation gives y 
= 1^, for the required result. 



Or, since 3, the multiplier, is a 
factor of 9, the denominator of the multiplicand, we may also per- 
form the multiplication by dividing the denominator by the nmlti- 
plier. Thus wo obtain | =. IjJ, A718, 



What is the value of 



r3, I X 20. 

^. f X 3G. 
5,lx 40. 

6, I X 32. 

7. i X 17. 
<5. I X 54. 
9. I X 45. 



10, H X 7. 

11. if x3. 

i^. A X G. 

13. H X 5. 
U' A X 7. 
Ifj, tV X 0. 

lo.iixrK 

17. H X 4. 



18. 131f X 0. 

19. %lb\ X 6. 
^0. 182| X 4. 
21. 3G0f X 5. 
^^. 542f X 8. 

23. 418 J X 7. 

24. 204f X 0. 
J^5. 605^ X G. 



26. ^ X G6. 
^7. iH X 25. 
^^. 19tV^ X 20. 

29. 121^ X 36. 

30. 518^^ X 45. 

31. 363^ X 56. 
c?^. 284^ X 48. 
33. 110^x50. 
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Case IL 
103. To multiply a whole number by a fVactiou. 

OB AT. JCXJSRCISES. 

1. Multiply G by f 

Solution. — Multiply the whole immbor by the luinierator and 
divide the product by the denominator. Thus, 6 x | = -^^ = 4, Aim, 
Or, 6xj=2xJof6 = 4, Ans, . When mixed numbers occur, iHjr- 
£orm the operation as in Case I. 

1. 



2. 3xi. 


10. rxf 


18. oxVs- 


;g6*. 9x31. 


3. Gx|. 


11. Cxi- 


19. Ox-jV 


27. 8x5|. 


4. 9x|. 


12. dxi. 


20. 4xi2. 


^5. 7x8f. 


o. 7xi. 


13. 4xf. 


21. 8xH- 


J^S. ox3f 


6. t)x|. 


U- Oxj. 


22. 9xi^. 


30. 3x7f 


7. 3xf 


15. 7x|. 


^.f. 7xi^r- 


Ji. 4x8J. 


8. 8xf 


16. SxJ. 


^4- «xH- 


32. 9xo|. 


9. »x\. 


17. Ox|. 


;?-->. ;{xif. 


J J. 8x7i. 



II. 

1. Joseph having 3 cents worth of (^andy gave Jolin ^ 
of it. Hoyr much did John receive ? 

2. What will -^ of a spool of thread cost at 5 cents a 
spool ? f of a spool ? Vt of a spool ? 

3. What is the -f^ oi $9 ? Of I3G '^ Of *27 ? Of 
*54? Of $72? Of*21? Of*48? 

^. At $8 a week, what will a man earn in ^ of a week ? 

5. When sugar is worth 13 cents a pound, what will 
^ of a pound cost ? ^ of a pound ? f ? | ? 

6. At 30 days to a montli, how many days in ^ of a 
month? Int? In ^^ ? In f ? 

7. At |;6 a yard, what will t^ of a yard of cloth cost ? 



/" 



\- 
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FRACTIONS. 



WJtITTBN MXEJtCISBS. 

i. .Multiply 8 by }. 

OPERATION. Solution. — To inulti- 

8x| = (8-r-4r)x3 = G, Ans. ply 8 by } is the same as 

Or to find } of 8. But } of 

8 is equal to 3 times \ of 
8, which is 6. 

Or, multiplying the 
whole number 8, by tlie numerator 3, and dividing by tlie denomi- 
nator 4, we obtain G for result. 



8x1 = — -z — = 6, Ans. 



2. Multiply 25 by 4|. 



OPERATION. 




25 




-^ 




15 - 1 of 25 




1 00 — 4 times 25 


■ 


115 — \\ times 25 




Or, 




25 X 4f = 25 X V- ~ 11^^. 


A ns. 



Solution. — To multiply 
25 by 4j is the same as to 
add the { of 25 to 4 times 
25. Now, f of 25 is equal 
to 15; and 4 times 25 is 
ecjual to 100.. Adding 15 
and 100 we get 115. Or, 
before multiplying we may 
reduce the mixed number, 
4{, to an improper frac^ 
tion^ >,iid then perform 



the operation as in the preceding example. 



Find the product of : 



3. 35 xf 

4' 75 X I'. 

5. 81 xf 

6. 78 xf 

7. 07 x|. 
<?. 44 xf 
9. 58 xf 

10, 05 xf 



11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



120 X iV 

352 xH 
460 X ^ 
500 X ft 
148 X A 
256 X ft 
692 X ft 
428 X ft 



19. 396 

20. 463 

21. 850 

22. 580 

23. 325 

24. 630 

25. 245 

26. 199 



X6f 
x3i 
x7i. 
x8f 
x7f 
x9f 
x3f 
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27. 
28. 
29. 
30. 
31. 



GO X lOf 
18 X 50f . 
Gl X 12^. 
4r X 41f 

89 X l4- 
91 X IG4. 



^J. G25x9^V 

34. 420x2^f 

3o, 7GOx7iV 

J(?. 840 xG-^. 

<:?7. 101x:3^V 

38, 238xotS>j. 



J^. 31Gx:^2i. 

40. G59xl4f 

41. 285xoOf 
4;^. 245x25^. 

43. 4G1x32tV. 

44. 57Gx40i|. 



Case IIL 

104, To liiid the procliict of two or more frac- 
tions or mixed nuiubers. 

O RAJj IS X H: RC IS JC s . 

1. Multiply I by i. 

Solution. — Multi])ly tlie niniief^rtlors l.ngothrr lor a \w\\ nmnor- 
ator, and the denominalors for a new dcnomiiiator. Thus, | x i 
= -fgf Aim, Reduce mixed numbei*s to improper fractions. 



T. 



2. 


ixf 


10. 


i^-ia- 


i^. 


■h X H- 


' 5^. 


fxU 


3. 


ixf 


11. 


4x-H- 


i5. 


AxJ,!-. 


1 27. 


Ix2| 


4. 


ixf 


12. 


|xM- 


;?0. 


«x^V 


i 5^. 


ixO| 


0. 


ixf 


13. 


4xH- 


;?i. 


Mxtf. 


; ^9. 


4x3i 


6. 


|x|. 


14. 


fxH- 


22. 


yir ><H- 


30. 


Ixoi 


7. 


ixj. 


15. 


•*x^. 


23. 


AxV- 


31. 


|xH 


8. 


}xi. 


16. 


|xA- 


24. 


A X \%. 


32. 


1 X (if 


9. 


*xf 


17. 


»Xt^. 


25. 


■Axil- 


, JJ. 


Ix2| 



Ti: 



i. If a ton of coal cost %h\^ wliat will | of a ton cost ? 
2. What cost f of a yard of muslin at Vl\ cents a yard ? 
<?. What will be the cost of f of a quart of chestnuts 
at 7^ cents a quart ? 
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4. What is the | of 1'^^ ? | of 2^ ? 4 of ^ ? 
o. James haviug 1^ gave his brother ^ of it ; what 
l)art of a dollar did his brother receive ? 

6. When rye is worth l| a bushel, what will f of a 
bushel cost ? 

7. At i'Z^ a yard, what will } of a yard of cloth cost ? 
<^. What will i a pound of tea cost at ^ a pound ? 



WRITTEX EXISRCISISS, 



L 31ulti2)ly |- by f. 



OPERATION. 



5 V 3 
9 -^ T 



1 5 




5 X 3 = V^ 



% 



15 



— (j~^7 — H — iiy -^'^^• 



Solution. — To mul- 
tiply f by f we first mul- 
tiply { by 3, wliich gives 
Y-. But this result is 7 
times the required prod- 
uct, because 3 is 7 times 
the given multiplier. 
Hence, to find the true 
3 ]>rodiict we must divide 

ilic i)ro(luct of 5 X 3 by 7. Tliis |,'ives | -^ -^ = /r, -4/w. 

3 

Note. — Cancel all factors (fomnion to the numerators and denom- 
inatoi-s. 



E xf 



Or, 

x'7 ~ '"■' 



2 



:?. Multiply 1)4^- by 48|. 
operation. 

^^ 

48f 

) 1;>8 = 421 = ()4 X I • 

) 48 = 24 = i X 48 

512 

25G 



=0 



04 X 48 



Solution. — Instead of re- 
ducing to improper f ractions, 
as when the numbers are 
small, multiply the whole 
number and the fraction of 
the multiplicand separately, 
first by the fraction and then 
by the whole of the multiplier. 
Take the sum of the partial 



products for the. requijred 
3139 = 04^ X 48f product. 
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Find the product of : 

3. Ax|. 11. 

4. Hxf 12. 

5. If xf 13. 

6. ttxf. U. 

7. Hxf 15. 

8. ifxi. 16. 

9. Axf 17. 
10. jVxf IS. 

27. 41|xl2i. \ 35. 

28. IS^xloj. 36. 

29. 62^x15^. 37. 
SO. 27ix43J. 38. 
81. 78Jx2Cf. 39. 

32. 344xl5|. 40. 

33. 48^x30}. 41. 

34. 52f x65i. ^jg. 



5i. 2aHx20f. 

52. 430ixl64. 

53. 387|x47i. 

54. 564tx32|. 

55. 102^x561. 

56. 6701 xlOA 



ixixf 

ixixf 
♦ xjxf 

i X i X i. 

ix + xf 
txjxf 

I X i X |. 

i x f X f 

230} xf 
189i X f . 
350i X |. 
436|x|. 
170| X }. 
5204 X i. 
280 J X f . 
'iOfti X f. 



10. I 

22. 4 

24. + 

^6. I 



Xl2i. 
X22f 
X35f 
x76f 
X29J. 
X84f. 
Xl2f. 
X62J. 



43. 3601 x50f 

44. 135ix42i. 

45. 270|x32^. 

46. 307Jxl8i. 

47. 405|x324. 

48. 154|x2H. 

49. 1931x244. 

50. 200}x27f 






58. IGlxirjxH. 

59. 48xf x3VS:xH. 

(^0. (i+4)x(f-A). 

61. (2|-li)x(lGi + 8f)xltV. 

62. [(140-191) x(52i + 3i)]x21i. 



MJSNTAIj JSXJSRVISISS. 

i* What will 4 barrels of flour cost at $7| a barrel ? 

j?. How many bushels of wheat will 27 bags hold, if 
each hold 3| bushels ? 

3. If it take 4^ yards of cloth for a coat, and 3^ yards 
for a pair of pantaloous, how many yards will be required 
to make 4 of eacli ? 
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Jj^ How long will 1 man take to do a certain piece of 
work, if 8 men require 12^^ days to do it ? 

5. If a person's expenses be $15 a week^ what will he 
spend in 7f weeks ? 8f weeks? 

tf . Joseph having J of a pound of candy, gave \ of it 
to James, \ to William, and \ to Henry. What part of 
a pound had he left ? 

7. Mr. Smith owning | of an iron foundry, sold \ of 
his share. What part had he left ? 

8. A man lost \ of his money at play, and then won \ 
as much as he had lost. What part of his money had he 
then ? 

9. At $3^ a yard what will 4^ yards of cloth cost ? 

10. Bought a wagon for 135^, and sold it for 4 of what 
it cost. What was the loss ? 

11. What will I of t of 216 gallons of oil cost, at ^ a 
gallon? At*f? At$|? 

12. A man paid $15| for an overcoat, and \ as much 
for a vest. How much did he pay for both ? 

13. Thomas gave each of G poor persons \ of a dollar, 
and had h\ dollars left ; how much had he at first ? 

i^. If 6 pears cost J of a dime apiece, what will 24 
cost? 16? 32? 12? 14? 

15, James having spent \ of his money, found as much 
as J of the remainder. What part of his money did he 
then have ? 

16. An orchard contains 56 trees, | of which are pear 
trees ; f of the remainder are peach trees ; and the rest 
bear apples. How many apple trees in the orchard ? 

17, ^It one dozen of eggs cost $^, what will 12 'dozen 
cost ? 25 dozen ? 44 dozen ? 

IS, Find the cost of 20 pounds of cheese at 11| cents 
a pound. 30 pounds. 16 pounds. 
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A farnit'i' hoiight 'i7 acres of land at i9C|^ an aero, 
and 75 head of cattle at *23^ per he-ad. What did he 
pay for all ? Ans. *4374f. 

S. A flonr merchant bnught 565 barrels of flour at doj 
per barrel. He aold 4'JU barrels at $:JJ a barrol, and the 
remainder at #8|. How much did he lose ? 

A?i.9. *til8|. 

3. Wimt win be the coat of ^ of a piece of cloth oon- 
tainingrf37J yards, at $5^ a yard ? Aiis. «787f 

-4- -^ ^^ I371§ ; B has lOf times as much ; and C has 
♦270J more than A and U together. How much have 
they all ? Atis. *1340&f.. 

5. A daughter ia 19-^ years old, and her mother lacks 
0^ years of being 3 times as old. What arc their united 
ages? Aim. 67^ years. 

6. A man travelled 2I8J miles iu three days. The 
first day he travelled ^ of the whole distance, and the 
second, i as far as ho travelled on the first day. How far 
did he travel on the third day ? Ajts. IGO^V miles. 

7. If a train of cars run 25J miles in an hour, how far 
will it run in 61} hours ? Ans. 16Si^ miles. 

S. Paid *249| for a horat- and sold him for J of what 
cost. What was the loss ? Ans. *83A. 

When raiBins are worih ^-^ a box, .what will 135| 
cost? Anii. $122if 

10. Two sevenths of a pole ia iu the mud, ^ of it is in 
the water, and the rest of it is in the air. How much 
less tlian J of it is in the air ? Ans. |f feet. 

1 1. One jierson spent #2 for coal worth U5 a ton ; and 
another W for a quantity worth *0 jwr ton. How much 
dnoB one purchase more than tlie other ? Am. ^ ton. 
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12, From a flock of sheep contaiuing 700, I lost rf^, 
and afterward added f as many as remained. By what 
part of itself was the original flock increased or dimin- 
ished? A)i8, Diminished ^. 

13, A gentleman having f of 213f acres of land, sold 
f of his share. How many acres did he sell ? 

A^is, 80^ acres. 
14- What will be tlie cost of f of -jJ^ of a ton of hay at 
i^ per ton ? Ans, i2^. 

15, A boy sold Of dozen of eggs at 3 cents apiece. He 
received in payment C| pounds of butter at 20 cents a 
pound, and 2 J yards of ribbon at 4 cents a yard ; how 
much was still due him ? A?is, $2.09|-. 

16, Mr. Carson rented a farm at $54f a month, taking 
a lease for six years, but disposed of the lease at the end 
of 4f years. How much rent did he pay ? 

A71S. $3038. 

17, A man at his death left his wife l?18400, which 
was J of his estate. She at her death left | of her share 
to her daughter. What part of the father's estate did 
the daughter receive ? An», \, 

18, If a horse eat f of a bushel of oats in a day, how 
many bushels will 20 horses eat in 8J weeks ? 

A US. 793^ bushels. 

19, At the rate of 3(140 words in an hour, how many 
words will a man utter in {^ of an hour? 

Ana, 3094 words. 

20, If by working 13 hours a day, a piece of work can 
be done in 53f days, in what time can it be done by work- 
ing one hour a day ? Ans, 697 j "days. 

21, Find the cost of tlie following : 27 barrels of ap- 
ples at $3|^ a barrel, 30 bushels of strawberries at 1^4 J a 
bushel, and 140 quarts of nuts at 14^ cents a quart. 
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DIVISION. 

105. ZHvision of Fractions is the process of 
dividing when one or both of the terms are fractional. 

Case I. 

106. To divide a fraction \^y an integer. 

OR AT. K X Kite I S JC S . 

1. Divide \ by 2. 

Solution. — ^Divide the numerator by tlie whole number, and keep 
the same denominator; or multiply the denominator l)y the whole 
number, and keep the same numerator. Thus, J -*- 2 == f , Ans, 
Or, t -*- 2 = ^ = f. Ana. 

I. 



S. iH 


r-2. 


10. 4h 


-0. 


i<9. \\ : 5. 


^tf. 32-^ 


r3. 


3. f^ 


1-2. 


IL ^- 


r-i. 


iP. -A~^. 


J^7. oj^ 


f-O. 


4- JH 


r4. 


7^ 8_: 


rO. 


^0. }|~3. 


28. 8|-- 


r 4 . 


5. J^ 


1-3. 


13. |H 


■-3. 


^i. /5-2. 


^^. OJH 


r-2. 


6.i- 


1-0. 


U^ iH 


■-8. 


^^. 11 : 0. 


.?0. 4H 


^8. 


7. -H 


J-4. 


15. J-^ 


1-6. 


^<?. j«5^4. 


.?i. 9J-, 


^5. 


8. i^. 


r3. 


ie. 1- 


r5. 


U' V-^"- 




^2. 


5. H 


!-5. 


i7. H 


1-8. 


i^,5. V : '">• 


r3S. 12-^ 


rO. 



II. 

i. James shared J of a dollar equally l)etwoen two 
companions ; how much did he give eticli ? 

2. Henry paid f of a dollar for 3 bats ; what was each 
worth ? 

3. Mary did -| of her work in 4 days ; what part oi the 
work did she do in a day ? 

^. If. 10 rubber balls cost J of a dollar, what will 1 
rubber ball cost ? 



■ \ 
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5. Divide f of a ton of coal among 3 poor families J 
what part of a ton will each receive ? 

6. Divide | of a dollar into 5 equal parts. 

7. How many times are 3 contained in | ? 



WRITTEN EXERCISES. 



1. Divide ^ by 3. 



OPERATION. 



A "^ '^ — "13" "~ 1^ 




Or, 



6 



6 _i_ ^ — - 

^^ • 13 X 3 



o — A 



Solution. — ^To divide -^ by 3 wc 
may either divide the numerator oi 
multiply the denominator by 3 
which in each case gives -f^ for 
suit. By the first operation we di- 
minish the wumber of parts; and b] 
the second, we diminish their vdLue^ — 
In both cases the result is the same. 



Notes. — 1. Whenever the numerator is a multiple of the divisor, 
the operation should be performed by dividing the numerator. 

2. Mixed numbers should be reduced to improper fractions 
fore dividing. 



Find the value of : 



2. -H- 

5. U- 

4- W 

6. A 

7- if 

8. A 

9. H 



4. 

0. 

4. 

8. 

•7. 

9. 

0. 

-T-8. 



10. H~12. 

11. f-g-M4. 

12. 11 — 15. 

13. \\-T-l(S. 

15. H5— 15. 
17. fH^25. 



m. 125J~12. 

27. 2501^20. 

28. 327i-^15. 

29. 400J-^24. 



30. 156f 

31. 104^- 

32. 260f 

33. 345f 



33. 
16. 
12. 
•IG. 



18. 10| 

19. 25J. 

20. 37i- 

21. IGi- 

22. lb\' 

23. lOJ 

24. 121 

25. 75i 



-7-8. 

6. 

5. 

'7. 

3. 

6. 

5. 
-4-4. 



34. 1353^25. 

35. 440f-=-30. 

36. 137^^50. 

37. 210f-j-60. 



DIVISION. 
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Case II. 
107. To divide au integer 1»y a inaction. 



OXAI. EX K RC IS EH 



1. Divide 5 by J, 

SoLunoH. — Multiply the whole number by the denominator of 
the fraction, and divide the product by the numerator. Thus, 
5 -4- } = V = e|, .ilfM. 



B. 6- 

8. 9- 

4. 6- 

6. 8- 

6. 5- 

7. 8- 

8. 7- 

9. 9- 



I 

•i. 
■f 
•i- 
•f 
•f 
■I- 
i- 



10. 12 

11. 15 

12. IC 

13. 27 

14. 12- 

16. 18 
Je. 32 

17. 15- 



f 



i 



■i 



I. 

18. 16 

15. 10. 

20. 20. 

;^i. 14- 

J?;?. 25. 

23. 30 

;2.4. 18. 

25. 24. 



•i 
■I 



R 
6" 



26. 39 

j^r. 40 

28. 36 
^P. 49 
«?0. 25 
31. 42 
c?^. 18 
33. 32 



H-3i. 

-5-8J. 
-h8f. 
-f-4i. 



II. 



i. How many packages of tea, containing \ of a jioiind 
each, can be made from 8 pounds ? 

2. 18 pounds are J of how many poiuids ? 

3. If "I of a piece of work can be done in (3 days, what 
time will it take to do ^ of it ? 

4* How many fourths in 6 pounds ? In 8 pounds ? 

5. If a boy earn | of a dollar a day, in what time will 
he earn $8 ? $10 ? 15 ? 

6. At f of a dollar a yard, how many yards can he 
bought for $10 ? 

7. How many penknives at %^ each, can be bought for 
$12? For$G? For $9? For $11 ? 
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FU ACTTOXS. 



W RITTJSN MXEHCIRBS, 

1. Divide 10 by |. 

oPEEATiox. Solution. — Before dlTiding we 

^ jj reduce 16 to fourths. 16 is equal 

1(1 -^ J _ Y -^ 4 — ^H' to V ; which, divided by }, gives 

Or, Y = 21f 

-p , « 16 X 4 Or, multiply 16 by the denomi- 

iU -5- f — g — 41^. ^^^ ^ ^^ ^j^^^ ^j^^ product by 

the numerator 8. This operation 
gives V = ^^t ^be required result. 
Find the value of : 



g. 21-j-l 
3. 15^4 

^. 11-4-1 

^. 37-r-l 

e. 29-4-1 
.7. 05 -hS 
8. 78-f.^ 

e9. 50-=-^ 



Zi. 64^H 

ij?. 49^H 

13. 30^^ 

i5. 72~i| 

ie. 63-r-li 

i7. 18-1^ 



18. 006-s-7i. 
i5. 322-Mf. 
«0. 124^3f 
21. 428^3§. 
££. 350^3}. 
£3. 272 -5- OJ. 
£4. 837-f-5}. 
2S. 982-^7i. 



Case III. 
108. To divide a fVaotioii by a fVaotion. 



on A L K X K H f • / S K S . 



1. Divide f by |. 

Solution. — Invert tho terms of the divisor, mid proceed as in 
multiplication. Thus, 5 -*- J = f x J = J?, Ann. 



1. 



3. l-s-f. 
3. t+f 



6. J 

7. 1 

8. f 

9. f 



i- 

5 

IT' 



H-f 



io. 


o~="i' 


U- 4-5-1- 


iz. 


3 • 6 
9 • »• 


JJ. jH-f 


j^. 


?-M- 


76'. i^f 


13. 


«-f 


77. 4-hi. 



DIVtStoN. 



H!» 



18. 
19. 

20. \%- 






^1 8 -i-* 



s a 






22. %-. 


rA. 


23. 4H 


-A- 


24. i^ 


^2'6' 


25. -H 


r-h. 



28. x>J~;4. 



Ji. 4-- If 

32. 71-^8|-. 



II. 



1. How many pounds of butter can bo bouglit for $|, 
at $J- a pound ? 

j?. How many 6th8 in a third ? In a J ? 

3. How many pounds of cheese at $| a pound, can be 
bought for $i? $1? $1? H? H? 

^. How many J- pints can be put in a bottle containing 
f pints ? 

5. How many pieces of ribbon ^ of a yard long, can be 
out from a piece ^^ of a yard long ? 

6. Sarah having J of a pie, gave each of her sisters :^ 
of a pie ; how many sisters had she ? 

7. Divide the sum of -| and \ by thoir difForonoo. 



W RITTJEN EX EJt C I S ES . 

1. Divide f hy |. 

OPERATION. 

*^5 = 'H-*-ii=l! = Ul- 



Or, 

•J of quotient =: ^ 



i 



§. or 



i( 



({ 



7 X 3 

-Ix -8-1,1 
-7x:{~ "'■ 



Solution. — Having re- 
duced the two given frac- 
tions to a common denomi- 
nator, divide their numera- 
tors, whicli will give -Jf = 
in 

2. .In this problem we 
have to find a quotient, 
which, when multiplied by 
the divisor f, will give the 



dividend f, for product. Hence, } of the quotient is ecpial to i ; J 
of the quotient is equal to J of ^, or 4 -*-(7 x :J); and }{, the quft- 
tient, 18 equal to 8 times 4 -*- ( 7 x :J), or (4 x 8 ) -^ ( 7 x :J ). which is 
et^ual to lf(. 



r 
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PRATTIOKS. 



2. If •} of a gallon of molasses cost J of a dollar, how 
much will a gallon cost ? 

Solution. — If { of a gallon cost 
$|, i of a gallon will cost ^ of $}, 
which is $^; and f, or 1 gallon, 
will cost 5 times $/,, or $}f , which 
is equal to $1^. 

Note. — The solution of this prob- 
lem affords a practical illustration 
of the following concise and valu- 
able rule: ^^ Invert the iettna of the divisor and proceed as in mul- 
tipHcation." But care must be taken that the pupils understand 
how to distinguish between the divisor and the dividend. To attain 
tliis end they should, at least in th*' beginning, bo required to give 
a thorough analysis of every problem. 





OPKRATION. 


1 g'll- 


H 


i " 


*8 X T ^-^i 


\ " 


4*? ^ A *1 1 1 



Find the value of : 






1 1 



A- -J? 
n. 

G. 

i . 

8. 

.9. 

10. 



3 
1 

« 

8 
9 

1 3_:_7 
3 1 • » 

1 8 » 2 
1 V • 3 

.4 



81 
35 

2.3 
1 8 



.l^.JL.3 
1 ff • 4 



11- H 



12. 1%-^ 

13. 

14. 

15. 

16. 

17. 

18. 



it 

o 1 

.11. 

3 1 
o ft 

Vr 



\^^ 




10* 

h- 

.15 
8 • 

2 

1 1* 

1 ? 
13* 

1. 
10* 

1.3 

1 8' 

. T 
■So* 



19. 
20. 
21. 

•^ f / • 

25. 40f-i-3i. 

26. 6G|^2}. 



15J. 
37i 
33^. 

84J. 



40f 



•^. 

If 

4|. 



27. 125^-^10^. 

28. 2141-j- 

29. 32U-f- 

r?0. 140|-h 



32. 3001-v- 
34. 283J-7- 



20 J^. 
15|. 
10-|. 
244. 

30f. 
OOf 






4ir>3|. 

36. GOToJ. 

,?7. 39S2J- 

Jc9. olOOj- 

,?e9. 20952- 

40. 177Cf 

^7. 2612f 

.^i?. 1087-t- 



331. 
G21. 
25J. 

r2j. 

30i. 
701. 
72f 
25f 
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COMPOUND AND COMPLEX FKACTIONS. 

109. Meduction of Compound and Cont' 

plex Fractions is the process of changing them to 

simple fractions. 

Case I. 

110. To reduce compound fractions to simple 
ones. 

1. What is the value of 4 of f ? 

Solution. — \ of f equals ■^; and since 

OPERATION. + of } equals A» f of } equals 5 times -^, 

4of|^ = -jj^Xf = W which gives Jf for the required vahie of 

the given fractions. 



WniTTBN EXBRCISES. 



What is the value of : 

B. f of I ? Ans. W- 
3. 4 of I? Ans. \\. 
^. 4 of W ? ^ns. H. 
^- li of \i ? Ans. ||. 
6. -}4 ot\l ? Ans. \. 
T'- fVof ♦?? Ans. .,V 



8. f off of I? 

9. -^^ of I of H ? 

iO. -J of 4^ of -HI ? 

11. ^ of If of jh ? 

^^. Wof-Hof^i,-? 
i J. ,% of If of Y of 11 



Case II. 
111. To reduce complex fractions to simple ones. 

1. Redaco -:- to a simple fraction. 
I 

OPERATION. Solution. — This expression signifies 

l__T^j^i__7^| that } Is to be divided by f . Hence, by 
^ • * T » 5 applying the rule for division we have { x 

*x| = « = lA f = iA. 



02 PRAOTIOKS. 

WBITTEN EXSRCISBS, 

Reduce tlie following to simple fractions : 



1 






^- "(ii' ' • H* ^- icf ^- 30f * 

HxJ BxA Axil 

MEKTAT. EXERCISES, 

1. If 2 pounds of tea cost $§, what will 1 pound cost ? 

^. How much butter can be bought for $8 at $^ a 
pound ? 

3, Joseph divided |- of a melon equally between his 
two sisters ; what part did each receive ? 

4* At %^ a yard, how many yards of silk will 132 buy ? 

5. If a train run ^^ of a mile a minute, how long will 
it take for a trip of 50 miles ? 

6. How many bushels of oats worth %\\ a bushel, will 
pay for some hay worth $G3 ? 

7. If you divide ICf barrels of flour among 7 poor 
families, how much does each family receive ? 

8. When potatoes are worth 8| per bushel, how many 
bushels can be bought for 827^ ? 

9. If 23 J barrels of sugar cost il20., what will one bar- 
rel cost ? 



COMPOUND AND COMPLEX F It A C T I O X S. 1)3 

10» If a turkey cost 9J shillings, how many turkeys 
can be bought for 47 j^ shillings ? 

11, How long will it take a horse to eat \\ of a l)ushel 
of oats, if he eat 4^ of a bushel in a day ? 

12, What will 1 dozen of eggs cost, if 20} dozen cost 
*10i? 

13, A gentleman having ^*o ^^ ^ factory, divided his 
share equally among his 5 children ; what did each child 
receive ? 

14' If f of a yard of broadcloth cost %"Zl, what will I 
yard cost ? 

15, How many men will be required to do in 1 day, a 
piece of work which 9 men can do in GJ days ? 

WR1 TTMCX K X IC li C I S K S . 

1, If 32f ounces of silver cost J5?'2Ti, what is the cost 
of one ounce ? An^, $0.85. 

2, If M&\ will* buy 5G| bushds, of wheat, how many 
bushels can be bought for $95-|. J An.^. 112J- buv«?liels. 

3, What will 1 barrel of sugar <*ost, if otij barrels cost 
S46I3V ? -4 ns. *8|. 

4* Bought 34:2J acres of land for ^HGOol^ ; what was 
that an acre? Ans, $254. 

5, If 39J- tons of liChigh coal cost *:il')J/ what is the 
price per ton ? yl >/.<?. 85 J. 

6, If ff of a house be valued at $21800, what is the 
value of the' whole house ? A us, $34002.1. 

7, At the rate of $35| for 9 J yards of cloth, how many 
yards can be bought for $88} ? Arts, 24}^. 

8, The greater of two numbers is 2739, and their 
product is 27 ; what is the less ? Ans, ,,Jy. 

9, The product of two numbers is 442 and one of 
them is 52^^ ; what is the other ? Ana. 8,V4- 



94 M E X T A L R E V I E W . 

10. A grocer sold 3G bushels of })otatoe8 at G2J cents a 
busliel, and received in payment, eggs worth 45 cents a 
dozen. How many eggs did he get ? Aiis, 50 dozen. 

11. If 25 men consume \ of 1400 pounds of meat in a 
month, how much does 1 man consume in the same 
time ? Ans. 40 pounds. 

12. K boy divided 30(> aj^ples among his companions, 
giving 19| apples to each. How many companions had 
he ? A71S. 16. 

13. Henry Perkins bought land for $85340, and sold 
it so as to gain ^ of the cost, or 135 an acre ; how many 
acres did he buy ? Ans. 1004 acres. 

14* A person having $0500, distributed ^y of it among 
some poor families, giving each family $181-j«f. How 
many poor families were there ? Ana. 22. 



-»•♦■ 



MENTAL REVIEW. 

I. 

1. 50 is 3 of what number ? 

Solution. — Since J of a ('crlHiii number is 56, ( of 
tlie number must l)c \ of 50, which is 8. And if } of 
the number be 8, | of the number, or the number 
itself, must be 8 times as much as j^ or -8 times 8, which 
are 04. Therefore, 56 is | of 64. ■' ; . ^ 



OPERATION. 


.7 

8 




5G 


\ 




8 


8 
8 




G4 



\ 



2. 126 is H of what number ? 

3. 16^ is \ of what number ? 
4" 3G is \ of what number ? 

5. 00 is i^y of what number ? 

6. ir)| is J -J of what number ? 

7. 00 is \\ of Avhat numl)er ? 



s. irj is I ? 

9. v4i8|? 

10. 13 is I ? 

11. 25 is I? 

12. 48 is f ? 

13. 50 is ^ ? 



MENTAL KEVIEW. 95 

II. 

1, 03 is 3*^^ of how many times 5 ? 

OPK&ATION. Solution, — If i'^ of » certain !iuinlx»r of t imes 

)_ ^ ^o 5 be G3, -j^ of that nuinbcr of times 5, must Ixi 

1*^ n^ i of 63, or 7; and |{} of tliat number of times 

^ 5 is 10 times 7, or 70. llenee, 70 is as many 

-^ — < v^ times 5 as 5 is contained times in 70, wliich is 

-^ 5=14. 14 times. Therefore, (JJJ is ^^ of 14 times 5. 

2. 40 is I of how many times 10 ? 32 ? 04 ? 48 ? 

3. 75 is ^V of how many times 25 ? 75 ? 50 ? 100 ? 

4. 27 is ^ of how many times 72 ? 24? 48? 10? 
J. 42 is 14 of how many times 3 ? IT? 51? 34? 
(si. 12J is I of how many times 00 ? 20 ? 30 ? 40 ? 

7. 60 is \ of how many timeg | of 00 ? 00 ? 120? 

8. 3f is I of how many times \ of 25 ? 40 ? 50 ? 
^. 1 J is ^ of how many times \ of 100 ? 50 ? 40 



MI. 

i. 4- of 84 is I of wliat number ? ^ of what number ? 
^. -J of 30 is how many twelfths of 72 ? 48? DO ? 
3. f of 27 is 4 of how many times ? 7 ? 8 ? ? 
^. j^ of 32 are f of 21 times what number ? | of 30 ? 

5. i of I of 42 is 7 times what part of 120 ? 

6. At the rate .of 8 oranges for 17 cents, how many 
ranges could you buy for 85 cents ? 

7. If bushels cost ^2, what will 14 bushels fost ? 

8. In what time can 12 men do a piece of work for 
'hich 4 men require 13 days ? 



1)0 M E X T A L REVIEW. 

0. Sold a horse for ^^i), whicli was only ^ of its cost ; 
what (lid I lose ? 

10, If 4 of a barrel of iioiir is worth #12, what will 4 J 
barrels be worth ? 

11. If a boy earn *17| in 4 weeks, what will he eani 
ill 13 J weeks ? 

1.2. IIow much less than Jj^lo will U) vards of satin cost, 
if 5 yards cost $7^ ? 

/r?. If a horse travel ^TJ miles in T hours, how far will 
he travel iu 5 hours ? 

i^. A man having 24| bushels of 2)()tatoe8, sold | of 
them ; how manv bushels had he left ? 

to. If \ of a box of raisins cost *1J, what will ^ of a 
box cost ? 

16. IIow many pounds of sugar worth 13^ cents can 
be had for 4J pouiuls of butter at 20 cents a pound ? 

17. Henry and William together picked 8 times 4 J 
(juarts of blackberries, and shared them equally with their 
companions. How many companions had they, if each 
received 3] quarts ? 

18. Bought 32 yards of cloth for i\)i\ : but, being dam- 
aged, I sold I of it at ^it\ a yard, and the remainder for^ 
what it cost. How niu(*h did I lose ? 

19. How many chestnuts will pay for 25 walnuts, if \) 
walnuts are worth \(\\ chestnuts ? 

20. A man l)()ught 35 sheep, at the rate of 10 for ^Hf. 
IIow much did they cost ? 

21. A boy gave 13 J certtstfor oranges at the rate of i& 
oranges for 22 i cents. IIow many did he buy ? llo\r 
much would 20 oranges cost. at the same rate ? 

22. Grafton is 1(12 miles from Albany, and % of tliii^ 
distance is 2 miles less than ^ of 3 times the distance to 
Westfield, IIow far is it to Westtield Y 
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S3. The insnrancc of a ship amounted to $1200, and 
\ of that is -^ of 8 times the vahie of tlio cargo ; wliat is 
tlie value of the cargo ? 

24' If a sleigh cost $150, what Avould })e tlie (^ost of a 
wagon, if | of the cost of the sleigh were ^^ of twice the 
cost of the wagon ? 

25. A coat cost $30 : the \ of which is J of 12 times, 
the price of a hat. What is the price of a liat ? 

26. A boy being jisked liis age, said that 27 years 
equalled J of 3 times his age. How old wa« he ? 

27. Mr. Brighton gave $45J for a cow, which wjis \ 
as Aiuch as Mr. Anthony paid for his. How much did 
})oth cows cost ? 

28. A man after spending | of his f()rtun(^ found that 
$500 was -^^ of what he had remaining. What was his 
fortune ? 

29. If a 4-2)ound loaf cost 13 cents when Hour is $G| a 
barrel, what will it cost when flour is $1) a barrel ? 

30. To I of a gross, add | of a hundred, and subtract 
the sum from -^^ of a thousand. 

31. If it require $45 worth of 2)r()visions to serve 12 
men 3 days, how many dollars^ worth will serve 3 men 6 
days ? 

32. Philip spent | of all his money, and gave the re- 
mainder for 15 yards of cloth at $2f a yard. How much 
hjid he at first ? 

33. When A and J) engaged in play, A's money was | 
of IVs. B gained $25, which"^as ^ of 2 J times as much 
as he commenced with. How much had A left ? 

34- A merchant, after selling from a cask of wine 12 
gallons more than -J of the whole, found that the num- 
ber of gallons left was just twice the number of gallons 
sold. How many gallons did the cask contain at iirst ? 
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35, I sold 2 barrels of flour for %lb\, which is \ of 
what I received for all I had left, at $6^ a barrel ; how 
many barrels did I sell in all ? 

36, Thomas lias 75 cents and James 63. Thomas 
spent ^ of his, and James lost f of his ; what part of 
Thomas's money then equalled Jameses ? 



♦♦♦ 



WRITTEN REVIEW. 

1, A gentleman divides $5000 into 5 equal shares, and 
gives 3j^ of these shares to a benevolent society. What 
amount has ho left ? Ans. $1500. 

2, How many pounds of coffee at 1^\ cents a pound, 
must be given for 23f pounds of butter at 24J cents a 
pound ? Ans, 29f pounds. 

3, A farmer gave \ of all his money for a horse, \ of 
it for a cow, and had $175 left. How much had he at 
first? Ans. $392. 

j^. I have 5G3| acres of land. How much will be left 
after selling ^ of ^ of it ? Ans, 177f acres. 

5, How many pairs of sheets requiring 4f yards can 
be made from a piece of sheeting contaimng 54^ yards, 
leaving a remainder of 11 J yards ? Ans. 10 pairs. 

6, If a boy earn $32^ in ^ of a year, how much will 
ho cam in 8 months ? Ans, $107.60. 

7, The difference of two numbers is 47/^, and their 
sum is 1834 ; what are the numbers ? 

4 Ans, 68f and 115^. 

8, Mr. Bultitude^s stock increased by ^ of its value 
plus $484j^ = $6785 ; what is the value of his stock ? 

Ans. $3360f^. 



WBITTBN HE VIE 



JI9 



m 9. A meclianic received H.aSi a day for a («rtaiii 
Btime. After paying liia boai'd am) other expenaea with 

■ the ) of his eaminga, he had ^15. 0(! left. How many 

■ days did he work ? Afia. 30 daya. 

I 10. 'iVo pipes will fill a oiHtern in C3 minutes, and 
I one of them in U3 minutes. In what time will the other 
Infill it ? Ans. 186 minutes. 

I 11. A and B can do a certain piece of work in 7 
B days ; A and C, in 9 days ; and B and C, in 6 days. In 
■Vhat time will all working together do it ? 
I Ans. 4Jf days. 

I IS. Matthew agreed to work 3J days for t2l ; hut 
mras obliged to leave off after laydays. Wliat part of 
B the $21 did he earn ? Atis. -f^ of it. 

I IS. Sold 1640 biishelo of wheat which cost 63^ eenta 
Ea bushel, for 49 cents a bushel. What was the loss ? 

■ Ans. $3^1.40. 
m- 14- If a carpenter earn 13.50 a day, how many daya 
Bwill he have to work to pay for a suit of clothes, of 
Kvhtch the coat costs ft28J, the pants J9.75, and the vest 
HN^ ? A718. 12^ days. 

I IS. Exchanged G'S tubs of butter containing each 37i 
pounds, at 22J cents a ponnd, for 60 barrels of floiir at 
♦8J per barrel, and received the balance in cash. \Vliat 
_ was the balance ? Ans. *118.37f 

26. Sold my house and farm of 85^ acres for ♦SISS. 
Ulowing $3750 for the house, what did I receive per 
icre for the land ? Aiis. i63. 

17. If a man take ^ of a d^^y to do a certain piece of 
fork, how long will it take Wm to do J of | of it ? 

An^. -^j- of a day. 
, If 3 bo added to both terms of the fraction |, will 
B rolae of the fraction be increased or dimiuiahed 'i 
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19, A merchant sold 43 barrels of flour for |506|, 
which was ^ as much as he received for all he had left at 
$8 a barrel. How many barrels did he sell in all ? 

Alls, 119 barrels. 

20, A and B bought 15900 acres of land, of which B 
was to have 7 acres as often as A 8. How many acres 
did each buy ? .Ans, A, 8480 ; B, 7420. 

21, If 2 be subtracted from both terms of the fraction 
\, will the value of the fraction bo increased or dimin- 
ished ? Ans, Diminished- 3^. 

22, Will the value of the fraction f, be increased or 
diminished if 2 be added to both of its terms ? If 2 be 
subtracted from both terms ? 

23, Two carpenters can do a piece of work in 37 days; 
the first can do J as much as the second. In what time 
can each do it ? Ans. G9| and 79f days. 

24- The sum of two numbers is 75840, and their dif- 
ference is equal to | of the less. AVhat are the numbers ? 

25, How many yards of carpet, at $1.87^ a yard, can 
I get for 200 quarts of strawberries at 27 cents a quart ? 

Ans, 28f yards. 

26, The difference between f and | of a number is 20 
more than ^ of the number. What is the number ? ■ 

Ans, 840. 

27, A capitalist invested | of his capital in flour, | of 
the remainder in real estate, and the remainder, $22600, 
in stocks. What was the amount of his capital ? 

Ans, $00160. 

28, The sum of three numbers is GO^ ; the greatest is 
30J, and the least is 12J. Find their product. 

29, A woman bought eggs at the rate of 3 for 5 cents, 
and sold them at 2^ cents apiece, thereby gaining $1.00. 
How many did she buy ? Aiis, 120. 



\ 



DECIMAL FRACTIONS. 

113. A Decimal Fraction is a fraction whose 
doDominator is 10, or some higher power of 10. Thus, 
■iV> I'tftr' l i^O ' fi*"-' *™ 'iecimal fractions. 

113. HecimalSf or decimal fractions, arc hke com- 
mon fractions, except that tlieir denominators increase 
and decrease by the uniform ratio of 10, Thus, the com- 
mon fraction ^^, is the same as the decimal .18. 

114. A Minced IDecimal is a mixed number whose 
fractional part is a decimal ; as, 0.31. 

NOTATION. 

lis. To express a decimal fraction, we 'place a point 
before the numerator and omit the denominator, 

116. \yheii integers and decimals are written together, 
the former are placed on the left and tlie latter on the 
right of the decimal point, as shown in the following 

NUMERATION TABLE. 



96815724 . 3453706 
Ifltegrers. Dednuds. 
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WBITTBN BXBBC18B8, 

I. Write six tenths, as a decimal. 
^. AVrite forty-seven hundredths. 
3. Write twenty-five thousandths. 

Solution. — In number 1, the numerator, 6, is written as in sim- 
ple numbers, and the denominator, tenths, is indicated by placing 
the decimal immediately before it; thus, .6. 

In number 2, since 47 hundredths is equal to 4 tenths and 7 hun- 
dredths, we write 4 in tenths' place and 7 in hundredths* place, 
putting the point before the 4; thus, .47. 

In number 8, because 25 thousandths is the same as tenths, 
2 hundredths, 5 thousandths, we write in tenths' place, 2 in 
hundredths', and 5 in thousandths', placing the point before the 
naught; thus, .025. 

^. Eighty-nine thousandths. Ans. .089. 

5, Three hundred four ten-thousandths. 

6, One hundred sixty-three millionths. 

7. Nine hundred nineteen thousandths. 

8. Seventy-six ten-millionths. Ans. .0000076. 
.9. Five hundred two hundred-thousandths. 

10. Forty-two hundred-millionths. 

II, Fourteen thousandths. Ans. .014:. 

12. Eight hundredths. Ans. .08. 

Note. — When an integer and a decimal occur in the same written 
nun^r, a comma shoidd always be placed after the integer, and 
the decimal part should be introduce<l by the word and. Thus, 
200.004 should be written two hundred, and four thousandths; but 
.204, two hundred four thousandths. 

13. Fifty -eight, and ten hundredths. 

14' One thousand three, and sixteen thousandths. 
lo. Seventeen thousand nine hundred, and ten hun- 
dred-thousandths. 



K0MEEATIOS. 
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. Thirty, and five hundred seven millionths. 
. Three hundred three million, and two thousand 
sventj ten-mil lionths, 

18. Sixtj-one thousand, and eleven hundredths. ■ 

19. Seventy-fiTe tbonsand, and uinety-sii hundrcd- 
BiDusandths. 

50. Twelve million, and twelve hundred-mi llionths. 

51. Six million sixty thousand, and two hundred sisty- 
four mill ion ths. 
i S2. Thirty billion one hundred thousand thirty, and 

B thousand two hundred six hundred-mill ionths. 
[ $3. 8 million 40 thouaaud » hundretl 1, and 901 hun- 



id-thou sand ths. 




NUMERATION. 



TTBtf SXBH 



■ite the following : 1. .83. 2. .057. 



I 



\ SoLiTTros. — In number 1, ,83 expresses 8 tenths and 3 huti- 
« 8 tentlis is eqiiul t.o 80 hiindrpdths, and 80' hun- 
edths plus 3 hundredths equai 83 hundredths, this decimal n\B.y 
n be read 83 hundre^lths. 
I In nnmber 3, .(W7 expresses 5 hundredths and 7 thouKandths; 
(; as n hundredths is equal to 60 thousandths, and 50 thousandths 
IS 7 thousandths equal 37 lliousandths, it is also read fifty-seven 

r. 

8(i44. 15. 1408.00016." 

4203(;9. 16. 871914.00809. 

11. .0047813. 17. 500001.0000051. 

12. 240.1800. IS. 9000000.0000029. 
IS. 542.0871. 19. 50047.080060037. 
14. 300.0094. go. 130900.0004139(5. 
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21. .7854. 

22. .0034. 
2S. .0109. 
24. .55^30. 



XL 

25. 3.1416. 

26. .07958. 

27. 4.1888. 
j^<^. 1.4142. 



29. .433013. 

c?0. 277.274. 

Ji. .4971499. 

32. 15.198684. 



REDUCTION. 

Case I. 

117. To reduce a common fraction to a decimal. 



WBITTJEN JEXJEBCISES. 



OPKRATION. 

■3 = 7-8 = 

s ) 7000 



1. Reduce J to a decimal. 

Solution. — Since the value of a fraction is 
equal to the quotient obtained by dividing the 
numerator by tlie denominator, the value of } 
is equal to 7 -i- 8. To find this quotient we an- 
875 = .875. nex three ciphers to 7, which is equivalent tq 

multiplying it by 1000. But the result ob- 
tained by dividing 7000 by 8 is 1000 times the true value of the 
fraction. We, therefore, divide this result, or quotient, by 1000, 
whi(!li is done by iK)inting off three decimal places. Hence, the 
oonnnon fraction, J, is equal to the decimal, .875. 

IUmIikjo the following to equivalent decimals : 



4- n- 

5. J. 

7. m. 

V 5 

5. if^ff. 



Ans. .8. 

Ahs. .933 +. 

Am. .9375. 

Ans. .75. 

Ana. .9. 

Ans. .95 

Ana. .004. 

Ans. .0144. 



10. 23fJ. 

11. xC 

12. 15fJ. 

13. 203 )y. 

14^ H. 

16. 501 J |. 

17. 96 H. 



Am. 23.76 

Am. .9166 + 

A us. 15.466 -h 

Am. 203.4166 + 

Am. .9411 + 

Ans. .086 

Ans. 501.9696 -h 

Am. 96.6842 -h 
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Case II. 
118. To reduce a decimal to a common fraction. 

WItiTTEN EXEItCI 8ES . 

L Eeduce .025 to a common fraction. 

OPERATION. Solution. — In this decimal, the numer- 

^Q25 3^ 26 . 1 ator is 25, and the denominator is 1000 ; 

therefore, the fractional expression is y§§^ ; 
which, reduced to its lowest terms, gives -^j^, Honce, .025 = -}j^, 

2, Eeduce the complex decimal, .15^^, to an equivalent 
common fraction. 



OPERATION. 



.154. = ^i = ^ 

100 100 15J hundredths, which expressed as a eom- 



iUL 



Solution. — The mixed decimal, .15^, is 
\ hundredths, which expi 
mon fraction, becomes ^Vir. 



Change the following to equivalent common fractions : 



3* . 62^. 

^. .125. 

5. .05. 

6. .1260. 

7. .0255. 

8. .008i. 

9. .0033^. 

10. .1872. 

11. .0142^. 



An8. |. 

Ann. \. 

Ans. ^. 

Ans, -Yhf- 
Ans, si^* 
Ans. Hi. 

A71S. j-jjg-. 



12. 24.075. Ans. 24^o. 

13. 184.037^. Ans, 184^3_ 

14. 07.0093^. Ans. G7^fo. 
13. .008|. A71S. efifo- 

16. .93750. Ans. J-|-. 

17. .3125. Ans. -\. 

18. 12.0018|. Ans. 12^, y. 

19. 17.00125. Ans. 17^i(r- 

20. 2.09125. Ans. 2g{v 



21. .0087i. 

22. .1264- 

23. .2637f 

24. .7001f 



J^5. .88048. 

26. .20625. 

J^7. .00058. 

28. .15250. 



i?5. 25.1850. 

<?0. 70.9040. 

31. 48.0080. 

32. 40.6009. 
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ADDITION. 

119. Addition of Decimals is the process of 
finding the sum of two or more decimals. 

WRITTEN JSX EJt CI8B8. 

1, Find the sum of 15.09, 435.6082, .549, and 3.6. 

OPERATION. Solution. — Write the numbers so that units of the 

15.09 same order shall stand in the same column. This will 

435.0082 ^"^^g s^ii tl^6 decimal points in the same column. Then 

'')49 beginning at the right, add each column separately, 

' setting down and carrying as in simple numbers. The 

decimal point in the sum must be in the same column 

454. 8472 with those of the given numbers. 

Find the sum • 

2, Of .524, .16, .0623, .800039, .0000403, .508, 3.002, 
004, .12900, and 912.00972. Ans. 977.909385. 

3, Of 708.$3, 6.007, 904.0031, .000082, and 60.00005. 

4, Of 80.016, 391.25, .0100096, and 8427.63050. 

5, Add 90, and seven tenths ; six hundred, and 30 
thousandths ; forty-nine thousand, and 2 ten - thou- 
sandths; and 50 millions. A71S. 50049690.7362. 

G. Find the sum of -^, |, ^, ^%, and ^^ in deci- 
mals, correct to the fourth place. Ans, 1,6951. 

7. Add 18|, H. .65f, 44.05, 83,V A> a^d 210.06J. 

8, How many rods of fence will enclose a field the 

* which are, respectively, 97.185, 75^^, 134. 002^, 

•ods ? Ans. 451.7958 rods. 

3^, .6f, 4.2i, A^, and 3.875|. 

dthe sum of 12yV, 480.625, 37f, 62.5, 222.22|, 

a 3864. 5|. 
ow many bushels of corn in four bins, contain- 
HJtively, 16.24, 24.5, 130|, and 64^ bushels ? 



rstJUTliArTtoK. 



SUBTRACTION. 




' 130. Suhtrartion of Decimals is the process of 
Inding the difference between two decimals. 



WBXTTXX E XESC I 

' J. Subtract 6.0451 from 129.85^. 



Inuend, 129.853 

rahend, 6.0451 
mainder, 123.8069 



Solution.— We write the siibtraheiul 
nidor thii minuend so that unit* of the 
ame order shall etonii in the Eaine eol- 
imn. If hoth decimals )iuve not the 
ame number of places, we annex ciphers . 
ir suppose them to he annexed, and then 
1 OS in subtriiotion of simple numbers. Place the decimal 
it in the remainder in the same column as that of the minuend 
d subtrahend. 

e. Prom 9040.187 take 867.348. Ans. 8173.839. 

S. From 884.13 take 197.487. Aits. 680.643. 

4. From S431. 00194 take 769.10008G. 

5. Prom 4.009 take 3.641963. Ans. .367037. 

6. From .5|- take five hmidred-thouaaiidthe. 

7. From 1 million take 9 milliontha. 

8. Prom 42S take .93,«j- -^«-'- 41.622430. 

9. From 11.00011 take 1111 bnndreti-thouBandtha. 
10. What is the difference between fourteen million 
I, and nine million sixteen ten-million ths ? 

12. Prom the eiim of 5.16} and 38.5 take the differ- 
!e between 33.3^ and 30.05. 

J$, Find the difference between nijie thousand twelve 
indred-thou sand ths and S. 

13. From eighty-four, and twent_v-Sve thouaandtha 
yards of cloth, 39. and eight hundredths yards were out, 
lliiw many yards remained ? 



J 
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MULTIPLICATION. 

121* MultipUcation of Decimals is the process 
of finding the product when one or both factors are deci- 
mals. 

WRITTEN EX BBCISES, 

1. Multiply 8.29 by .43. 

OPEEATION. Solution. — The decimals may be reduced to equiv- 

8.29 alent common fractions and .then midtiplied; thus, 

.43 !J* X irtftr = HUl = 3.5647. Or, multiply as inte- 

gers; and since hundredths multiplied by hundredths 
produce^ ten thousandths, the product must contain 



2487 

^^^^ four decimal places, that is, as many as the sum of 

3.5647 those in the multiplicand and the multiplier. 



2. Multiply Q2. 18 by .24. Am. 14.9232. 

3. Multiply/i27.05 by 1.8. Ans. 228.690. 

4. Multiply 6.0009 by 123.12. Ans. 738.830808. 

Multiply : 

5. 748.136 by 7.004. 



6. 2.014 by .735. 

7. 596.10 by 33. 

8. 6.35 by 87|. 



9. 83.416 by 1000. 

10. 91.26 by 10000. 

11. .0019 by 100. 

12. 40.83 by 10. 



13. What is the value of 16| x .012^ x 100.02 ? 

14. What is the value of ^ x .01 x 140. 08f ? 

15. What is tlPproduct of one billion by one bill- 
ionth? Ans. 1. 

16. Find the, value of 3.4 x 3.4 x .7854. 

1 7. What is tie area of a field 123. 875 rods by 74. 6 rods ? 

18. At 9.75 dollars per barrel, what is the cost of 27.5 
barrels of flour ? 

19. What must I pay for 32.75 yards of cloth ^t $4.25 
per yard, and 29.125 yards at $3.50 per yard ? 



DIVISION. 
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DIVISION. 

133. IHvision of Decimals is the process of 
finding the quotient when one or both terms are decimals. 



WniTTBN BXJERCISES , 



1. Divide 9.5 by .625. 



OPERATION. 



Solution. — ^As the dividend must con- 
tain, at least, as many decimal places as 
the divisor, we must, in this problem, 
annex two ciphers to the dividend. Then 
dividing as in simple numbers, we find a 
remainder of 125 ; to which we annex 
another cipher and continue the division. 
This gives a final quotient of 152. Now, 
since the dividend is the product of the 
quotient by the divisor, we subtract the 
number of decimal places in the divisor from the number in the 
dividend, and the remainder will be the number required for the 
quotient. Counting the three ciphers annexed, we have four deci- 
mal places in the dividend and three in the divisor. Hence, there 
will be one in the quotient. 



.025)9.5000(15.2 
6 25 

3 250 
3 125 

1250 
1250 



Divide : 

2. 70.48316 by 5.802. 

3. 3414.52 by 100. 

4. 101.6688 by 43.08. 

5. 71.1022 by 18.86. 

6. 4171.15 by 1000. 

7. 1.5108 by .019. 

8. 17.1031 by .00053. 



9. 125 by 2480. 

10. .004 by .0016. 

11. .000625 by 250. 

12. .051 by .0015. 

13. .001 by 100. 

14. .03byl8i. 

15. .56| by 4.076. 



16. (81.96 X i) -=- (18i — 12.25) = ? 

17. (47.008 + .125) x (810 -r- .018) = ? 

18. 300.1631 X (80.005 -^ 16.001) — 900.0000099 = ? 



110 WRITTEN BBVIEW. 

WRITTEN REVIEAAT. 

i. What will 47 horses cost at $125^ apiece ? 

2» A lady bought $96 worth of muslin at 32 cents 
yard ; how many yards did she buy ? Ans. 300. 

3, Mr. Simpson bought 19 hogsheads of molasses, eack*- 
containing 58 gallons, at the rate of $0.37^ a gallon-- 
AVhat was the cost ? Ans. $413.25. 

^. A student paid $3^ for a book, 50 cents for som^ 
paper, and $3.85 for a fancy inkstand. How mucli 
change did he have left from a ten-dollar bill ? 

5, H. L. Murphy & Co. bought a cargo of coal for 
$472.75, and by selling it at $8.50 a ton, they gained 
$190.25. How many tons did they buy ? Ans, 78. 

6. What will be the cost of the following : 32 chests 
of tea at $41.25 each ; 24 bags of coffee, 75 pounds each, 
at $0.23^ per pound ; 58 casks of rice, at $29 each ; and 
84 barrels of oil, 45 gallons each, at $2.05 per gallon ? 

7. What will 39 pounds of sugar cost, if 160 pounds 
cost $11.20 ? Ans. $2.73. 

8, How many pounds of rice, at $.06 a pound, are 
equivalent to 27 barrels of flour at $7.50 a barrel ? 

0, Mr. Kelly gave $539. 63^ for the 4 thirteenths of a 
vessel ; what is \ of the vessel worth ? 

10. At 40 cents a yard, how many yards of cloth can 
be bought for $8.23^ ? A71S, 20.583 yards. 

11. In 1863 I sold cotton at $1.05^ a pound, for 
which, in 1860, I had paid $.12^ a pound. What was 
the gain on 2500 pounds ? Ans. $2329. 16f. 

12. A merchant tailor bought 32 pieces of broadcloth, 
each piece containing 23^ yards, at $5. 62 J a yard; and 
sold it so as to gain $256.37^, after deducting $9.33^ for 
freight. What did he receive per yard ? Ans. $5.97. 
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133. In Business Operatioi\s there are gener- 
ally three things considered ; viz., the quantity, the price, 
and the cost. 

134* The Quantity is the amount of anything 
bought or sold. 

125. The Price is the value of a unit of the quan- 
tity. 

1S6. The Cost is the value of the entire quantity. 

127, An Aliquot Part of a number is one of the 
equal parts into which the number can be divided. 

1!38« The principal aliquot parts of a dollar are as 
follows : 

TABLE. 



5 cents 


— 


^ of $1.00. 


6J cents 


- ^ of $1.00. 


10 cents 


— 


^ of $1.00. 


8J cents 


= yV of fl-00. 


20 cents 


— 


i of $1.00. 


12^ cents 


= ^ of $1.00. 


25 cents 


•z=. 


J of $1.00. 


16| cents 


= J of $1.00. 


50 cents 


=r 


i of $1.00. 


33J cents 


= 1 of $1.00. 


75 cents 


— 


} of $1.00. 


66f cents 


= } of $1.00. 



Case I. 

1!39. To find the cost of any quantity when the 
price of a unit is an aliquot part of a dollar. 



i. What will 75 bushels of wheat cost at 50 cents a 
bushel ? 



112 BUSINESS OPERATIONS. 

OPERATION. Solution. — If it cost $1 per bushel, the cosi 

50 Q^g __ |.i would be as many dollars as there are bushels 

But since the price is ^ of a dollar a bushel, th( 
whole cost will be ^ as many dollars as there 



2)*:o 



$3 7 1 bushels; or i of |75 = $75 -5- 2 = $37i. 

WMITTEN JEXEBC18 ES , 

2, What cost 12^7 dozen of eggs at 16f cents a dozen ? 
J. At 6;} cents a spool, what cost 9245 spools of thread ? 
4> What cost 7842 yards of muslin at 33 J cents a yard ? 

5, What is the cost of 525 pounds of sugar at 12 J cents 
a pound? Ans, $65,625. 

6, Find the cost of 2500 melons at 25 cents each. 

7, What must be paid for G bales of cotton, containing 
420 pounds each, at 16f cents a pound ? 

8, What will 18 pieces of calico, each containing 45 
yards, cost at 25 cents a yard ? Ans, $202.50. 

Case II. 

130. To find the cost when the quantity and 
the price of lOO or lOOO are given, 

1. Wliat is the cost of 8409 feet of boards, at $28.25 a 
thousand ? 

OPERATION. Solution.— If 1000 feet cost $28.25, 1 foot will 

$28.25 ^^^^ ttjVtf of $28.25, and 8409 feet will cost 8409 

« 4.0Q times y^^^ of $28.25, which, by multiplying and 

\ cutting off three places in the product, we find to 



$237.55425 be $237.55. 

WniTTEN EXEBCISES, 

What is the cost : 
'2. Of 897 apples at $2.75 per hundred ? 
3. Of 84728 bricks at $9.50 per 1000 ? 
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^. Of 867 pounds of pork at $6.25 per hundred ? 

5. Of 94520 feet of stone at 148 a thousand ? 

6. Of 912 pounds of beef at $9 a hundred ? 

7. Of 6450 oysters at 13 a hundred ? Ans. 1193.50. 

8. What will 8783 feet of hemlock scantling cost at 
$4. 62 J per M.? Ans, $40.6213. 

9. What will a compositor receive for setting up a book 
of 430 pages of 784 ems each, if he receive 65 cents per 
thousand? Ans. $219,128. 

10. What is the cost of 3816 pounds of wheat flour at 
$8.25 per C? Ans. $314.82. 

Case III. 

131. To find tlie cost of articles sold by the ton 
of 2m)0 pounds. 

1. At $15! 25 per ton, what will be the cost of 12845 
pounds of hay ? 

OPERATION. 

rt \ A-i K OK Solution. — Since 1 ton, or 2000 pounds, cost 

^2J10^ $16.25, \ ton, or 1000 pounds, will cost $15.25 -f- 2 

$7,625 =$7,625. If 1000 pounds cost $7,625, 1 pound 

12.845 will cost yxAny of $7,635; and 12845 pounds will 

A07 Qj^QioJ" cost 12845 times y^^ of $7,625, which is $97.94. 

WBITTEN EXERC18 B8. 

What is the cost : 

2. Of 5847 pounds of iron at $82.50 a ton ? 

3. Of 6540 pounds of wool at $580 a ton ? 

4. Of '3496 pounds of coal at $9.62^ a ton ? 

5. Of 36847 pounds of meal at $50 a ton ? 

6. Of 8420 pounds of pig iron at $34| a ton ? 

7. Of 87816 pounds of oats at $26.75 a tou ? 
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8. A peddler sold 2915 pounds of rags at 123 a toix > 
what did he receive ? Ans. 133.5225. 

BILLS. 

13S* A Sill is a written statement of the purchase 
or sale of goods. It should mention the time, the plac^^ 
the parties concerned, the price of each item, and tlx^ 
entire cost. 

Find the amount of each of the following statements z 
1, A Student's Expenses. 
Oct. 1, '87, Paid tuition $20.00 






4, 
6, 
" 6, 

15, 
24, 



<< 



Bought Greek Grammar 1.25 

Bought French Reader 1.00 

Bought Elementary Algebra 85 

Bought pair boots 6.50 

Paid for car fare 2.90 






2. A Family's Expenses. 

Jan. 8, '86,, Paid cook in full 136.00 

10, '* Bought steak 1.80 

12, " Bought bread 95 

19, " Bought 3 bushels potatoes 2.25 

25, " Bought 2 pounds Java coffee 70 

29, " Paid servants in full 45.50 

3. A Farmer's Expenses. 

Mar. 1, '85, Bought a horse. $125.00 

4, " Paid balance due Mr. Brown 60.00 

10, ** Paid 3 years' insurance 84.00 

12, *' Paid carpenter 24.50 

16, " Bought a saddle 14.00 

20, " Bought 60 bushels wheat 90.00 

25, ** Bought 40 pounds soap 3.40 

26, ** Paid for groceries... 27.35 

28, " Paid for repairing wagon 10.50 

30, " Bought 85 bushels corn,. 34.00 



<4 
(t 
(» 
(» 
it 

n 
ii 
(< 
ti 
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^. A Painter's Eeceipts. 

Dec. 1, '84, Received from W. Clarke on account. . $90.50 

2, ** Received from T. Stowe on account... 125.00 

5, " Sold 8 pounds putty 52 

8, " Sold 10 gallons turpentine 6.00 

9, " Sold paints and oils 79.50 

11, ** Received 60 days' painting 210.00 

14, ** Received from J. Wilkins on account. 83.50 

20, ** Sold 120 pounds green paint 36.00 

27, ** Received 152 days' painting 532.00 



it 

n 
(< 
(< 
(( 

it 



5, A Merchant's Receipts. 

June 1, '86, Sold 42 yards cloth $105.00 

" 4, " Sold 75 yards muslin 12.00 

" 5, " Sold 34 yards ribbon 17.00 

8, ** Received from T. Curran on account 98.50 

13, " Sold 10 yards cloth 45.00 

15, " Sold 5 dozen handkerchiefs 19.80 

18, " Sold 14 dozen linen collars 85.00 

25, " Received from W. Ross on account.. 38.25 



<< 
<< 



Find the balance of each of the following accounts. 

i. Henry's Cash Account. 
Sept. 1, '87, Received from mother $5.00 



3, 
3, 
5, 

7, 
12, 



Bought 4 school books 2.75 

Bought necktie 45 

Received from mother 1.50 

Bought 1 penknife 65 

Bought 6 handkerchiefs 1.50 



2. A Laborer's Transactions. 

May 2, '87, Cash on hand $41.75 

" 3, " Received for 1 month's work 29.50 

" 4, " Paid 2 weeks' board 10.00 

" 6, ** Bought 1 pair shoes 3.50 

" 8, " Bought a hat and linen coat 4.25 

" 15, " Lentafriend., , 15.00 
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3. A Young Jliiii at College. 

Xi'V. 1. 'St, Cish on hanii M5.00 

'■ 2, " Piiiil 2d quarter's tuition 13,50 

'■ S, ■' Paid books and stutionery 10.50 

'' 4, " Ri'(-i'ivi?d Irom home 15.00 

'■ 5, " Ikiiijrht ovurcoftt and hat 23.50 

•■ 7, " SoldSbooks. 1.85 

" 10, " Paid 3 weeks' board 13.50 

" 19, " Ileceivoil from homf 10.00 

" 25, •■ host 3.25 

" 39. " Paid 1 H-cek's Imrd 4.50 

4- Find the gain or loss on an investment iucluding 
tho following transactions in raising potatoes : 



Flonitigand barrotdiig, a dn^B. ... 


.©W.00 






















MsmiriQKlnclrlim.lii,a 


" aw 










BpresrtiOE mannre, liidaya 














" 3J» 










Cntting sDd aroppLni; seed, S days. , 












CovennE with light plow, V,i Aaya.. 












Hoeing and loveJlijig, 14( OiiyB. ... 


■' 1.W 






















Digging, 5 days 


" i.as 










Sold ISODuehelB 












Took MboBhda for privataBBO.. , 












Dlgglne. Tdajs.- 












SoidOObnebels 


■■ .w 











•• 34, ■■ 

5. A Grocer's Transactions — Find guin or lose, 

April 3, '84, Bought 50 iiounda soap $5.26 

" 5, '• Bought 12 barrels flour. 90.00 

'■ 7. " Sold 30 poHiuis soap S.OO 

" 8. " Bought buttor and sugar 75.00 

- 11, '■ Sold 6 barrels flour 48.00 

" 14, " Bought 87 pounds sugar 13.05 

" 16, " Sold 37 pounds sugar 6.18 

" 19, '■ licteiveil from J. Marsh on ucuouut. . 24.00 
" 21, " Paid stflro csjxmisbs. 53.50 



f7. As a merchant I deal with a hutcher. Find the 
"eault of the following transactions : 

onghtof H. RalilOpoDiidg be«f.... @i tO.^ 

ought o[ him ID poiuii3B muCloD " .IB 

aid him £3 yorde mufiUu . . , " .IS 

Becelvcd fromhim cneb. per bill (»S.35) 

Bought of him 45 pouDde pork. @ .13 

corned beef ** .10 

" 1.T5 

Boaght of himSOpoiindflbcef '• .85 

Sold him It yanls cambric " .16 

id him cash, per bill (tl.%) 

Received [rom him. cash on »ccoiuit..($iO.OO) 

Find the amount of each of the following : ^ 

1. . St, Louis, Sept. 11, 1880. 

Mu. J. F. TosER, 

', of 11. W. Williams. 
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m 



yards blue brr>ailcloth..@ $3.21 
^ $1.31 



pieeea black bromltloth, 

ctiuh 42 yiirtls @ $3.30 

Receiivd payment by iwte al SO liniji, 
II. W. W 



Mr. II, Connolly, 



rEn G. Warn. 

, Aut'. T, 1H82. 



Bought ofVf. RnonERTCK & Co. 

isviiiegar @ IC? j 

moiasscf @ 40f | 

kecosenp @ l"f I 

olive oil ©80,* 11 I 

lieceived payment, 

W. BBODERirK & Co. 
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New Yobk, April 11, 1888. 



Hk. -i. ('. Kkillt, 



Bought of B. SALMoy. 



Kttllons niolHHSee @ 5Df 

lb. rice. @ 9/ 

■■ coffee (Rio) @ 22f 

■■ tea, @ 50* 

nlmomls © 2^f 

bLl. XXX flour .^.@ 



4- 

Mk. . 



R. Salmon. 

Baltimore, Jul; 37, 1881. 

Bought of 3. MtiLLBR & Soif. 



.M» 


■ la 


13 
30 


■liii 
.III 


«17 

- -t 


8 
1(1 




13 
11 


i 



jrellona port wine.. . .© |1.10 

■■ brandy @ *2.2.5 

" Hherrv @ (11. OT 

iliizi'n ehampagiip.,.® $9.00 
'■ gingiT ale @ $1.20 



Itiilnncc line J. Hi. & Son. 
RefMved paymejii. 



.\Ih, JoitN Kklly, 



.T. MiJLLEii & SoM. 
New York, May 21, 1888. 

Bought of II. Jackson. 



I laO Iwrrels flour @ $0.75 

; 7.1 I " ■' @t7.50 il 



I 



WJtITTEX SXE 

Moke out bills. accountB, and 
1 the foliowing etatemeiits : 



R'Sl pounds dried, apples 
I- 47 pounds tea at ^W: 
I IS pounds coftee at 4fl<<, 
t'te pounds barley at "f. 
R jH pounds raisins at 12f 
r:19 pounds lai^l at W. 



10 pounds cheese at %f. 
31 pounds Eoap at 9*. 
40 pounds sugar iit Tf . 
13 pounds butter at ^f. 
26 pounds rice at 10^. 
20 pounds prunes at 16^'. 






ISO bushelH rye at 11.10. 
21S bushels tumipa nt W. 
334 bushels oulons at Wf. 
811 bushelH wheat at tl.S.'i. 
4S9 bushels com at 80^. 
bushels potat{)es 



75;", 



122 barrels Aour at 98.25. 
375 barrels apples at 13.75. 
Sin barrels elder at 418.25. 
S24 barrels vineg;ar at |7.00. 
112 bushels pears at fl.25, 
340 bushels peaches at 92-35. 



6. Mr. Burke ordered June 23, 1883, from Thomaa 
Crogan, the following : lb. cheese @ 14^1' ; 2 lb, butter 
% 30(* ; 3 lb. cooking butter ^ 18^ ; 4 doz. egga @ \^^ ; 

3 lb. lard @ \^f. 

6. .T. B. Larkin, Philudelpbia, sold to Mrs. L. Regan, 
Jnly 10, 1883, the following articlea ; 4 lb, soda crackera 
@ 6(f ; 2 lb. egg biacuit @ lOf^ ; 8 loaves bread @- 6(f ; 

4 mince pica @ 12^ ; 3 !b. sponge cake @ 25^ ; 4 lb. gin- 
ger snaps @ 8{f. 

7. Mr, Philip A. Harvey. Paterson, N, J., presented 
the following statement to 0. B, Clrant, April 2, 1882 : 
4 pair French calf gaiters @ i!(;.(K> ; a pair cloth slippers 
@ $4.50 ; half soles and heels on boots @ *1.50 ; 2 pair 
children's shoes @ *1.5r ; 1 doK. shoe laces @ 20i* ; 1 
razor strop @ lof. 
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8. August 21, 1883, Mr. John F. Sanders, of Hobo- 
ken, N. J., purchased of B. J. Murray & Co., N. Y., 32 
tons large stove coal @ $7.50 ; 13 tons nut coal @ $8.00 ; 
15 cords wood @ $5.50 ; 25 bbl. kindling wood @ $0.50. 
Make out bill for amount. 

9. Make out an appropriate bill on the supposition that 
you sold a gentleman 4 articles from a hardware store. 

iO. D. & J. Sadlier, New York, bought of Sower, 
Potts & Co., Philadelphia, the following articles, June 
22, 1883 : 20 Quackenbos' Natural Philosophy @ $0.90 ; 
12 Shaw's Literature @ $1.00 ; 20 Eobinson's Geometry 
@ $0.85; 16 Robinson's Unirersity Algebra @ $0.95. 
They paid $30 in cash, and returned books to the amount 
of $20. Make out bill showing entire statement. 

11. M. J. Fuchs & Co., of New York, purchased of 
B. J. Vanere, Paris, February 16, 1882, the following : 
25 gal. alcohol @ $2 ; 20 gal. brandy (Cognac) @ $7.50 ; 
20 gal. Scotch gin @ $3.50 ; 35 gal. Holland gin @ $4.50; 
20 gal. Century whiskey @ $4.00. What was the amount 
of the bill ? 

12. Chas. H. Schreiber, of Cincinnati, shipped to T. 
F. Clarkson, of Buffalo, May 31, 1880, the following : 
12 bales, 5272 lb.. Mid. Upland cotton @ 18?^ ; 10 bales, 
4870 lb.. Mid. Gulf cotton @ 20^ ; 18 tierces Carolina 
rice, 10800 lb., @ 60. Make out bill, receipted. 

13. On October 16, 1883, Mr. F. J. Quirk sold to Mr. 
L. A. Quigley, of Memphis, the following articles : 8 lb. 
camphor @ 500 ; 8 oz. quinine @ $3 ; 6 lb. Epsom salts 
@ 50 ; 4 oz. morphine @ $5 ; 7 lb. gum shellac @ 750 ; 
5 lb. aqua ammonia @ 80 ; and gave a receipted bill for 
amount. 

14* Make out a bill of ten purchases from a grocery 
store. 



DENOMINATE NUMBERS. 

133. A Denominate Niimbev is a concrete num- 
ber whose unit is arbitrary. 

134. There are two sorts of nnits ; viz., naUiral and 
arbitrary, 

135. A Natural Unit is a unit furnished by the 
nature of the quantity measured. Thus, in a row of 
houses, the unit is a house. 

136. An Arbitrary Unit is a unit which is deter- 
mined by custom or law. Thus, in the length of a road, 
the unit is the yard. 

137. These units or measures produce two sorts of 
quantity : discrete and continuoufi, 

138. Discrete Quantities are those which are 
composed of similar but distinct objects ; as, a regiment 
of soldiers, a row of trees. 

139* Contintious Quantities are those which do 
not present distinct parts ; as, a surface, a solid, the 
weight of a body. 

140. A Compound Number is a concrete num- 
ber composed of different units of the same kind of 
quantity. 

Denominate Numbers treat of : 

1. Value. 5. Volume. 

2. Weight. G. Capacity. 

3. Length. 7. Time. 

4. Surface. 8. Angles. 
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MEASUEES OF VALUE. 

141. The Value of a thing is its price estimated on 
a piece of metal of determined weight. 

142. Money is the measure by which we estimate 
the value of things. 

143. Currency is money used as a circulating me- 
dium. 

UNITED STATES CURRENCY. 

144. The Unit of United States currency is the gold 
dollar. 

TABJLE. 

10 mills (m.) = 1 cent / or ct. 

10 cents = 1 dime d. 

10 dimes = 1 dollar $. 

10 dollars = 1 eagle E. 

'^OTK,— The gold coins are the $1, $2J, $3, $5, $10, and $20 
pieces ; the silver coins are the lO^?^, 25,^, 50^% and $1 pieces ; the 
nickel coins are the ilf and 5^' pieces ; the If piet^e is made of 
brmize. 

on atj exjurctses, 

1, How many mills in a cent ? In 3^ ? In 5^ ? 

2, How many cents in a dime ? In 2 dimes ? In 4 
dimes ? In 10 dimes ? In 15 dimes ? In 24 dimes ? 

3, How many mills in 10 cents ? Cents in a dime ? 
Mills in a dime ? Cents in 8 dimes ? Mills in 20 dimes ? 

4> How many cents in a dollar ? In $6 ? In $8 ? 

5, How many mills in 12^ ? In 60^ ? In 90^ ? 

6, How many mills in 100 cents ? Cents in a dollar ? 
Mills in a dollar ? Mills in 60 cents ? 

7. How many dimes in a dollar ? In $10 ? In $7 ? 

8. How many dimes in $2.50 ? In $6.40 ? In 19.30 ? 



« 
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9. Howmany cents in 90 mills? In 30 m.? In 70 m.? 

10. How many cents and mills in 65 m. ? In 93 m. ? 

11. How many dimes in 80^? In2O0? In 110^? 

12. How many dimes in 65^ ? In 92^ ? In 215^ ? 

13. How many dollars in an eagle ? In a double 
eagle ? In 6 eagles ? In*9 eagles? In 15 eagles ? 

1^. How many cents in 8 dimes 9 cents ? 6 dimes 2 
cents ? 7 dimes 3 cents ? 10 dimes 4 cents ? 

iJ. How many cents in the silver coins, taking on^ 
of each ? 5 of each ? 10 of each ? s^ 

16. How many dollars in the gold pieces, taking oii' 
of each ? 3 of each ? 6 of each ? 



W 



ENGLISH MONEY. 

145. English Money is the legal currency of 
Great Britain. 

146. The JJflit of English money is the pound ster- 
ling. 

TABLE. 

4 farthings (far.) = 1 penny d. 

12 pence = 1 shilling s. 

20 shillings = 1 pound £. 

Also, 2 shillings = 1 florin ; 5 shillings = 1 crown ; and 21 shil- 
lings = 1 guinea. 

Note. — -The gold coin valued at one £, is called a sovereign. Its 
value in U. S. money is $4.8665. The gold coins of Great Britain 
are the sovereign, half-sovereign, and guinea ; the silver coins are 
the crown, half-crown, florin, shilling, six-penny, and three-penny 
pieces ; the copper coins are the penny, half-penny, and farthing. 

ORAZ JSXEBCISJE8, 

1. How many farthings in a penny ? In 6 pence ? In 
7 pence ? In 11 pence ? In 9 pence ? In 12 pence ? 

2. How many farthings in 3d. 2 far. ? In 4d. 3 far. ? 
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3. How many pence in a shilling ? In 4 shillings ? 
In 8 shillings ? In 7 shillings ? In 11 shillings ? 

Jf. How many farthings in 12 pence ? Pence in a shil- 
ling ? Farthings in a shilling ? 

5. How many farthings in 3s. ? In 10s. ? In 15s. ? 

6. How many shillings in a £ ? In £7 ? In £13 ? In 
£25 ? In £15 ? In £20 ? In £40 ? 

7. How many shillings in a crown ? In 6 crowns ? In 
crowns ? In 20 crowns ? In 9 crowns ? 

How many pounds in 60 shillings ? In 100s. ? In 
? In 480s. ? In 360s. ? In 640s. ? 

9, How many pence in 16 far. ? In 18 far. ? In 36 far. ? 

10, How many shillings in 72d. ? In96d.? In2404.? 

11, What will 5 lb. of beef cost at 9d. per pound ? 

12, How many yards of cloth at 6s. a yard can be pur- 
chased for £3 ? For £6 ? For £11 ? 

13, What cost 36 combs at 9d. apiece ? At 3d. ? 

IJf, How many bats at 2s. each may be bought for 
120d. ? For 240d.? For 144d. ? For 72d. ? 

REDUCTIOX DESCENDING. 
1, Reduce £3 lis. 9d. 2 far. to farthings. 

OPERATION. 

£ s. (1. far. 

^ ^1 ^ ^ Solution.— Since one £ = 20s., £3 = 60s.; 

^Q adding lis. to this, we have 71s. Since Is. = 

'j'js, -l^d., 71s. = 852d., which, together with 9d., . 

-. 2 give 861d. And, since Id. = 4 far., 861d. = 

3444 far., which, phis 2 far., give 3446 far. 

861d. Hence, £3 lis. 9d. 2 far. = 3446 far. 
4 

3446 far. 
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WRITTEN JEXEnCISES , 

Reduce : 

2. £3 8s. 5d. to pence. Ans, 821d. 

3. £10 6s. lid. to pence. Ans. 2483d. 
^. £57 10s. 3d. 2 far. to far. A ns. 55214 far. 

5. £60 9s. 2d. to farthings. Ans. 58040 far. 

6. £35 Os. lOd. to farthings. Aiis. 33640 far. 

7. £18 16s. to pence. Ans, 4512d. 

8. £150 to farthings. Ans. 144000 far. 

9. 6s. lid. to pence. Ans, 83d. 

10. £1 Is. Id. 1 far. to farthings. Ans. 1013 far. 

11. £55 to pence. Ans. 13200d. 

12. £180 18s. to shillings. Ans. 3618s. 

13. £2860 to shillings. Ans. 57200s. 

REDUCTION ASCENDING. 

1. Reduce 7115 farthings to higher denominations. 

OPERATION. 

4 ) 7115 far. Solution.— Since 4 far. = Id., in 7115 

12 ) 1778 4- 3 far ^*^* there are 1778d. and 3 far. Also, 12d. 

* = Is. ; hence, in 1778d., there are 148s. and 

20 ) 148 + ^d . 2d. Again, as 20s^ = £1, so in 148s. there 

£7 H- 8s. are £7 and 8s. 

£7 8s. 2d. 3 far. 

WRITTEN EXERCISES. 

Change : 

2. 6000 farthings to pounds sterling. Ans. £6 5s. 

3. 23088d. to pounds. Ans. £96 4s. 

4. 1684 far. to shillings. Ans. 35s. Id. 

5. 8152d. to pounds. Ans. £33 19s. 4d. 
0. 66778 fftT, to pounds. Ans. £69 Us. 2d. % far. 
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7. 23694d. to pounds. Ans. £98 14s. 6d. 

8. 16860 far. to shillings. 

9. 5068d. to crowns. Ans. 84 crowns 2s. 4d. 

10. 9790 far. to pence. 

11. 27210d. to sovereigns. Ans. 113 sov. 7s. 6d. 

12. 59317s. to pounds. Am. £2965 178. 

13. 1048521d. to pounds. 

IJf. 816 farthings to shillings. Ans. 17s. 

15. 522315d. to florins. Ans. 21763 florins 3d. 

MEASUEES OF WEIGHT. 

147. Weight is the measure of the earth^s attrac- 
tion. 

148. The TJnit of weight is the Troy pound. 

149. There are three measures of weight in general 
. use ; viz., Troy Weight, Apothecaries' Weight, and 

Avoirdupois Weight. 

TROY WEIGHT. 

150. Troy Weight is used in weighing precious 
metals, jewels, and also in philosophical experiments. 

151. The TJnit of Troy Weight is the pound of 5760 
grains. 

TABLE. 

24 grains (gr.) = 1 pennyweight pwt. 

20 pennyweights = 1 ounce oz. 

12 ounces = 1 pound lb. 

omaij exercises, 

i. How many grains in 1 pwt.? In 4 pwt.? In 6 
pwt. ? In 10 pwt. ? In 20 pwt. ? In 3 pwt. ? 
^. How many pwt. in an ounce ? In 3 oz. ? In 5 oz, ? 



MEASUBES OF WEIGHT. 127 

3. How many ounces in a lb. ? In 5 lb. ? In 8 lb. ? 
In 12 lb. ? In 15 lb. ? In 30 lb. ? In 50 lb. ? 

4. How many lb. in 60 oz. ? In 48 oz. ? In 288 oz. ? 
In 72 oz. ? In 120 oz. ? In 144 oz. ? In 84 oz. ? 

5. How many ounces in 60 pwt. ? In 480 pwt. ? In 
180 pwt. ? In 220 pwt. ? 

(?. How many pwt. in 72 gr. ? In 120 gr. ? In 240 gr. ? 
7. How many grains in 4 pwt. 3 gr. ? In 10 pwt. 10 gr. ? 
^. How many pwt. in 4 oz. 2 pwt. ? In 10 oz. 6 pwt. ? 

9. How many oz. in 3 lb. 4 oz. ? In 12 lb. 6 oz. ? In 
15 lb. 9 oz. ? 10 lb. 3 oz. ? 20 lb. 5 oz. ? 

10. At 3 cents a grain what will 2 pwt. of gold cost ? 

11. How many watches of 2 oz. each can be made 
from 80 pwt. of gold ? From 120 pwt.? 

12. What will 2 lb. of silver cost at 6 cents a pwt. ? 

WRITTISN EX EKC I S ES . 

Reduce : 

i. 3 lb. 10 oz. 6 pwt. 3 gr. to grains. jUis, 22227 gr. 

2. 9 lb. oz. 11 pwt. 10 gr. to grains. Aiis, 52114 gr. 

3. 6 oz. 12 pwt. 17 gr. to grains. Arts, 3185 gr. 
^. 18 lb, 6 oz. 4 pwt. to pwt. Alls. 4444 pwt. 

5. 200 lb. 9 oz. pwt. to pennyweights. 

6. 34 lb. 6 gr. to grains. Ans. 195846 gr. 

7. 10 oz. 19 pwt. to grains. Ans, 5256 gr. 

8. 207 lb. to ounces ; to pwt. 

9. 76 lb. 10 oz. 16 pwt. to pennyweights. 

10. 19 lb. 5 oz. to grains. Ans. 111840 gr. 

11. 23036 gr. to lb. Ans. 3 lb. 11 oz. 19 pwt. 20 gr. 

12. 3996 pwt. to lb. Ans. 16 lb. 7 oz. 16 pwt. 

13. 523769 gr. to lb. Ans. 90 lb. 11 oz. 3 pwt. 17 gr. 

14. 8406 pwt. to lb. Ans. 35 lb. 6 pwt. 
X$. 6004 gr. to ounces. Ans. 12 oz. 10 pwt. 4 gr. 
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16. 167 gr. to pwt. Ans. 6 pwt. 23 gr. 

17. 2408 pwt. to lb. A71S. 10 lb. 8 pwt. 

18. 3864 gr. to oz. Ans. 8 oz. 1 pwt. 

19. 18000 oz. to lb. Ans. 1500 lb. 

20. 178 pwt. to oz. Ans, 8 oz. 18 pwt. 



I 



APOTHECARIES' WEIGHT. 

152, Apothecaries^ Weight is used in prescrib- 
ing and in compounding dry medicines. 

153. The TInit of this measure is the Troy pound. 
This weight differs from Troy Weight only in the divis- 
ions of its ounce. 

TABLE. 

20 grains (gr.) = 1 scruple scr., or ^. 

3 scruples = 1 dram dr., or 3 . 

8 drams = 1 ounce. oz., or 5 . 

12 ounces = 1 pound lb., or ft. 

ORAL EXERCISES. 

1. How many grains in a scruple ? In 3 scr. ? In 5 
scr. ? In 8 scr. ? In 15 scr. ? In 30 scr. ? 

2. How many scruples in 60 grains ? In 70 gr. ? In 
80 gr. ? In 40 gr. ? In 55 gr. ? In 95 gr. ? 

3. How many scruples in a dram ? In 6 dr. ? In 
8 dr. ? In 10 dr. ? In 15 dr. ? In 24 dr. ? 

^. How many drams in 6 scruples ? In 24 scr. ? In 
15 scr. ? In 36 scr. ? In 51 scr. ? In 72 scr. ? 

5, How many drams in an ounce ? In 4 oz. ? In 11 
oz.? In 17 oz. ? In 20 oz. ? In 30 oz. ? 

6. How many ounces in 16 drams ? In 48 dr. ? In 
1)6 dr.? In 24 dr.? In 42 dr.? In 60 dr.? 

7f How many ouuc^ in a pound ? lu 6 lb, ? In 7 lb, ? 



MEASURES OF WEIGHT. 129 

8. How many pounds in 24 oz. ? In 36 oz. ? In 72 oz. ? 
5. How many grains in a dram ? In 3 dr. ? In 4 dr. ? 
iO. How many drams in a lb. ? In 3 lb. ? In 7 lb. ? 
1 1. How many ounces in 3 lb. 2 oz. ? In 2 lb. 4 oz. ? 
.ij^. How many scruples in 3 dr. 2 scr. ? In 12 dr. 
2 scr. ? In 10 dr. 1 scr. ? In 15 dr. 4 scr. ? 

13, How many pills of 2 grains each, may be made 
from an ounce of quinine ? 
i^. What is their value at 2 cents each ? 

WRITTEN JSXEKC I S JES. 

Reduce : 

i. 9 lb. 10 oz. 6 dr. 2 scr. to grains. Ans. 57040 gr. 

2. 11 lb. 11 3 6 to drams. Ans. 3 1070. 

3. ? 16 3 4 32 to scruples. Ans. 3398. 

4. 1 lb. 1 1 3 1 to grains. ^/i5. 6300 gr. 

5. 16 lb. 2 oz. to scruples. ^/i5. 34656. 

6. 3 oz. to grains. Ans. 1440 gr. 

7. 46 lb. 10 oz. to grains. Ans. 269760 gr. 

8. 270 lb. 3 9 to drams. Ans. 3 25992. 

9. 3 7 32 13 gr. to grains. Ans. 473 gr. 

10. § 11 3 2 31 16 gr. to grains. Ans. 5436 gr. 

11. 57050 grains to lb. A71S. 9 lb. 1 10 3 6 32 10 gr. 

12. 8640 scruples to lb. . Ans. 30 lb. 

13. 34572 grains to lb. Ans. 6 lb. 12 gr. 
14* 6000 grains to oz. Ans. 12 oz. 4 dr. 

15. 78406 scruples to oz. Ans. I 3266 3 7 31. 

16. 8009 drams to lb. Ans. 83 lb. 1 5 31. 
i7. 4040 grains to drams. Ans. 3 67 31. 

18. 16843 scruples to lb. Ans. 58 lb. 5 oz. 6 dr. 1 scr. 

19. 4444 grains to oz. Ans. 3 9 3 2 4 gr. 

20. 862 drams to oz. Ans. 3 107 3 6. 
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AVOIRDUPOIS WEIGHT. 

154. Avoirdupois Weight is used in weighing 
all common goods. 

155* The Unit of this measure is the pound of 7000 
Troy grains. 

TABLE. 

16 ounces (oz.) = 1 pound lb. 

.^^ J (1 hundredweight cwt. 

100 pounds V, = •{ ^ ° 

'^ \ ( or cental C. 

20 hundredweight' i5c 1 ton T. 

Note. — ^The Long ton coh^ins 2240 pounds; 112 pounds to the 
hundredweight, and 28 pound*, to the quarter. The Long ton is 
used at the U. S. Custom House, also in weighing ores, coal at the 
mines, and in ocean freights. 

oratj exercises, 

1. How many ounces in a pound ? In 3 lb. ? In 7 lb. ? 
In 12 lb. ? In 15 lb.? In 20 lb.? In 50 lb. ? 

2. How many pounds in 3 cwt. ? In 6 cwt. ? • In 2 
centals ? In 6 C? In 10 C? In 35 C? In 47 C? 

3. How many cwt. in a ton ? In 3 tons ? In 7 tons ? 
4> How many ounces in 2 lb. ? In a cwt.? In a ton ? 

5. How many pounds in 80 oz. ? In 32 oz. ? In 96 oz. ? 

6. How many pounds and ounces in 37 oz.? In 46 
oz.? In 89 oz.? In 75 oz. ? In 65 oz. ? 

7. How many centals and pounds in 670 lb.? In 750 
lb.? In 1010 lb.? In 2330 lb.? 

8. What is the cost of a pig weighing 3 cwt. 50 lb., at 
5 cents a lb. ? At 6 cents ? At 7 cents ? 

9. At 3 cents an ounce, what will 4 lb. of tea cost ? 
12 1b.? 30 1b.? 10 1b.? 

10. What cost 4 centals of sugar, at 9 cents a lb. ? 
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Beduce : 
1. 7 T. 9 cwt. 16 lb. to lb. 

5. 1 T. 11 cwt. 70 lb. 15 oz. to oz. 
3. 6 cwt. 9 oz. to ounces. 
4- 8 T. 4 lb. to pounds. 

.5. 17 T. 16 cwt. to cwt. 

6. 4 C. 6 lb. to oz. 

7. 25 T. 6 0. 84 lb. 12 oz. to oz. 
S. 25 C. 86 lb. to lb. 
9. 8 T. 2 C. to centals. 

10. 375 T. 16 0. 901b. 14 oz. tooz. A7is. 12027054 oz. 

11. 470507 oz. to tons. Ans. 14 T. 14 cwt. 6 lb. 11 oz. 



Ans. 14916 1b. 

Ans. 50735 oz. 

Ans. 9609 oz. 

Ans. 160041b. 

Ans. 356 cwt. 

Ans. 6496 oz. 

Ans. 810956 oz. 

Ans. 2586 lb. 

Ans. 162 0. 



IB. 82880 lb. to tons. 

13. 43276 oz. to cwt. 

14. 6780 oz. to lb. 

15. 30245 lb. to tons. 

16. 438 cwt. to tons. 

17. 16784 oz. to centals. 

18. 3700 oz. to centals. 

19. 18000 lb. to tons. 



Ans. 41 T. 8 cwt. 80 lb. 

Ans. 27 cwt. 4 lb. 12 oz. 

Ans. 423 lb. 12 oz. 

Ans. 15 T. 2 C. 45 lb. 

A71S. 21 T. 18 cwt. 

A71S. 10 C. 49 lb. 

Ans. 2 C. 31 lb. 4 oz. 

Ans. 9 T. 



20. 5214430 oz. to tons. A71S. 162 T. 19 C. 1 lb. 14 oz. 



GENERAL WEIGHTS. 



Caininoditi«e. 


lb. 

DO. 

28 
28 
32 
84 
48 
48 


Ckmimodities. 


lb. 


Commodities. 


lb. 

6^ 

60 
60 
60 
60 
60 
70 


/ Apples (dry). . . 

/ I^eaches (dry). . 

Oats 


Timothy seed. . 
Salt 


45 

50 
56 
56 
56 
57 


Potatoes 

Pease 


Rye 


Beans 


^alt 


Com (shelled).. 

Flaxseed. 

Onions. ... 


Wheat 

Clover seed. . . . 
Com (in ear). . 


Parley 

buckwheat.... 
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Commodities. 


lb. 

196 
200 
280 


Commodities. 


lb. 


Barrel of flour 


Oiiintal of fish 


100 
100 
6i 


" pork 


XesT of nails 


** salt 


Gallon of petroleum. . . . 





OJtATjJSXMJtCISJES, 

1, How many lb. in a bushel of dried apples ? In 
bu.? In 11 bu. ? 

2. How many lb. in 2 bbl. of flour ? In 3 kegs of 
nails ? In 4 gallons of petroleum ? 

3* How many lb. in a bu. of buckwheat ? In 3 bu. 
of potatoes ? In 7 bu. of salt ? 

4. What cost 3 bbl. of pork at 9^ a lb. ? At 11^ a lb.? 

5. What cost 4 bu. of salt at 6^ a lb. ? At 8^ ? 

6. Which is the heavier, a bushel of potatoes or a 
bushel of onions ? 

7. What cost 3 bu. of barley at 5^ a lb. ? At 4^ ? 

S. What cost 4 quintals of codfish at 10^ a lb.? At 12^ ? 



WRITTEN BXERCIS E 8 , 

1, A farmer sold 20 bushels of oats at 80^ a bu., and 
16 bushels of buckwheat at 3^ a lb.; how much did he 
receive for both ? Ans, $40.24. 

2, What cost 9 bbl. of flour at 5^ a lb., 3 bbl. of salt 
at 4^ a lb., 4 bu. of dried peaches at 20^ a lb.? 

An8. 1144.20. 

3, What is the weight in tons, of 3 loads of potatoes, 
averaging 22 bu. each ; 1 load of wheat, 19 bu.; and 4 
loads of oats, each 25 bu.? Ans, 4 T. 3 cwt. 

Jf, Find the cost of 47i^ quintals of fish at 5^ a pound, 
and 14J gallons of petroleum at 16^ a gallon. 
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MEASUEES OF LENGTH. 

156. Measures of Length are those standards 
which enable us to estimate extent considered as a line ; 
as, the height of a house, the depth of the sea. 

157. The TPnit of length is the yard. It is equal to 
MHM o^ ^^® length of a pendulum vibrating seconds, at 
London. 

TABLE. 

12 inches (in.) = 1 foot ft. 

3 feet = 1 yard yd. 

5J yards, or 16^ feet = 1 rod rd. 

320 rods = 1 mile m. 

OTHER DENOMINATIONS. 

12 lines = 1 inch. 

3 sizes = 1 inch (shoemaker's). 

4 inches = 1 hand (in measuring horses). 
9 inches = 1 span. 

6 feet = 1 fathom (depth at sea). 

3 feet = 1 pace. 

40 rods = 1 furlong. 

8 furlongs = 1 mile. 

1.152f miles = 1 knot, or nautical mile. 

60 geographical miles ) _ ^ ^ * ( latitude on a meridian. 

69.16 statute miles )~ ° ( longitude on the Equator. 

OXAZ JEXJERCIS JBS, 

1, How many inches in a foot ? In 3 ft. ? In 5 ft. ? 

2, How many feet in 24 inches ? In 72 in. ? In 120 in.? 

3, How many feet in a yard ? In 2 yd. ? In 6 yd. ? 
4* How many yards in 15 feet ? In 21 ft. ? In 33 ft. ? 

5. How many feet and inches in 37 inches ? In 75 in. ? 

6. How many yards and feet in 20 feet ? In 32 ft. ? 

7. How many yards in a rod ? In 2 rd. ? In 7 rd. ? 
<^. How many rods in 11 yd. ? In 22 yd. ? In 44 yd. ? 



34 DEHOltlHAfB HUHBEBS. 

9. How many feet in a. yard ? Yards in a rod ? 

10. How many feet in 3 rods ? In 6 rotla ? In 10 rd_ 

11. How many inches in a foot ? Feet in a yard ? 
IS. How many inches in 6 yd. ? In 10 yd. ? 

13. How many inches in 3 ft. B in. ? In 10 ft. 6 in * 

14. How many feet in 3 yd. 2 ft. ? In 4 yd. 1 ft. i 

15. How many inches in 1 yd. 1 ft- ? In 3 yd, 3 ft. ' 
IG, How many feet in 3 rd. 2 yd. i* 4 rd. 4 yd. ? 

17. How many rods in a furlong ? In 3 furlongs ! 

18. How many furlongs in 80 rd.? In 120 rd.? 
W. How many furlongs in a mile? In 6 m.? InOm.^ 

50. How many miles in lefnr.? In 40 fur. ? 73fur-- 

51. How many rods in a mile ? In G m. ? In 4 dl * 

52. How many roda in 6 fur. 20 rd. ? In 7 fur. 1(5 nL- 



wniTTEir BXEnciaxa. 

Red nee : 
1, 10 m. 303 rd. 4 yd. 2 ft. 11 in. to inches.' 
S. 37 rd. 3 yd. 7 in. to inches. Ahs. 7441 in. 

3. 69 m. 270 rd. 1 yd. to feet. Ans. 368778 ft. 

4. 3 fur. 19 rd. 3 yd. 1 ft. to feet. Ans. 3303^ ft. 

5. 4 yd. 3 ft. 11 in. to inches. Ans. 179 in. 

6. 131 m. 280 rd. 5 yd. 9 in. to inches. 

7. 3 fur. 28 rd. 4 yd. to yards. Ans. 818 yd. 

8. 81 m. 3 fur. 38 rd. to rods. Ans. 26078 rd. 

9. 95936 inches to miles. 

10. 553248 in. to miles. 

11. 29876 ft. to miles, j 
IS. 215 inches to yd. 

13. 2640 feet to furlongs. 

14. 37540 yards to miles. 

15. 6553 inches to rods. 



16. 1754 yards to furlongs. A: 




Ans. 8 m. 334 rd. 1 yd.J 
IS. 5 m. 210 rd. 3 yd. : 
Ans. 5 yd. 2 ft. 11 iuJ 

Ans. 4 fuJ 
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SURVEYORS' I 


INEAR MEASURE. ^^^ 




TABLE. 




H 


T.B8 inch s = 1 link 






1. ^H 


.SG links 


= 1 rod 






.d. ^M 


4 rods or 


= Ichaiii..... 






oh. H 


100 linka 










BO ebsius 


= lmile 






■ 




OB Ai. xxE aciass. 


■ 


1. Dow 


many inches in a link 


' inal 


? InlOL? 1 


g. How 


many links in a rod ? 


In 3 rd. 


» In4r<l.P 


3. How 


many rods in 


5 links 


In 125 1. In 200 1.? 1 


4-. How 


many roda in a 


chain ? 


In 6 ch. 


» In 10 oh.? 


B. How 


many links in 


3ch? 


InTch.? 


In20ch.? 


6. How 


many cliaiua in 


IGrd.? 


InSOrd 


? InSOri.? 


7. How 


many chains in 300 links ? In 


150 1.? 1 


8, How 


many chains in a mile ? 


In 3 m 


? In 12 m. ? 


|5. How 


many milea in 


160 chains? In400ch.? 


rO. How 


many milea and chains 


u 350 ch 


? Ill 90 eh.? 




WSITTEX 


EXXJtCISES. 




tedQce: 








^ 


1. 3 m. 


70 ch. 43 1. to links. 


An 


. 31043 1. ^H 


i!. 27 eh 


30 1. to links 




Alls. 3730 1. ^H 


*. 13 m 


30 ch. 16 1. to inches. 


Ans. 839646.72 in. ^^| 


4- 3rd. 


17 1. to lints. 






Am. 921. ^H 


S, 4 m. 


60 ch. to links 




A71S. 380001. ^^1 


tf. 86000 1. to milea. 




Ans. 3 


m. 20 ch. ^H 


7. 3673 1. to ehujna. 


Ans. 3G ch. 


2 rd. 22 1. ^H 


8. 4634 1. to rods. 




Ans. 185 rd. 9 1. ^H 


9. 35446 


in. to chains. 


A^ 


s. 44 ch. 


75 i in. ^H 


0. 174191 1. to milea. 


A, IS 


31 m. 61 ch. 91 1. ^^M 




1 






_^^B 
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MEASUEES OP SUEPACE. 

158. Measures of Surfaces ditQ those measures b^ 
which we estimate extent considered under two dimen- 
sions ; viz., length and breadth. 

159. The Unit of Surface Measure is the square 
yard. 

TABLE. 

144 square inches (sq. in.) = 1 square foot sq. ft. 

9 square feet = 1 square yard sq. yd. 

30J square yards = 1 square rod sq. rd. 

160 square rode = 1 acre A. 

640 acres = 1 square mile sq. m. 

ORAL MXERCISES, 

L How many sq. in. in a sq. ft? In 3 sq. ft. ? 

2, How many sq. ft. in 288 sq. in. ? In 576 sq. in. ? 

3. How many sq. in. in 3 sq. ft. 72 sq. in.? In 2 sq. 
ft. 19 sq. in. ? In 5 sq. ft. 100 sq. in. ? 

4> How many sq. ft. in a sq. yd. ? In 8 sq. yd. ? 

5, Ih 27 sq. ft. how many sq. yd. ? In 45 sq. ft. ? In 
81 sq. ft. ? In 72 sq. ft. ? In 126 sq. ft. ? 

G, How many sq. ft. in 5 sq. yd. 6 sq. ft. ? In 7 sq. yd. 
8 sq. ft. ? In 6 sq. yd. 10 sq. ft. ? 

7. How many sq. yd. in 4 sq. rd^? In 8 sq. rd. ? 

8, How many sq. rd. in an acre ? In 4 A. ? In 5 A. ? 

9, How many acres in 320 sq. rd. ? In 800 sq. rd. ? 

10. How many acres in a sq. mile ? In 2 sq. m. ? 

WRITTEN EXERCISES. 

Eeduce : 

1. 3 sq. m. 500 A. 120 sq. rd. 20 sq. yd. 8 sq. ft. 79 
sq. in. to sq. in. Ans, 15184520431 sq. in. 

2. 19 sq. yd. 6 sq. ft. 116 sq. in. to sq. in. 
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3. 620 A. 88 sq. rd. 25 sq. yd. to sq. yd. 

Ans. 3003487 sq. yd. 
Jf, 116 sq. rd. 30 sq. yd. 2 sq. ft. to sq. ft. 
5. 18 sq. m. 210 A. 125 sq. rd. to sq. rods. 

Ans. 1876925 sq. rd. 
6'. 17 A. 20 sq. rd. 12 sq. yd. 7 sq. ft. to sq. ft. 

7, 1 sq. m.* 86 A. 10 sq. yd. to sq. ft. 

8, 892 A. to sq. in. 

9, 113941 sq. ft. to acres. 

Ans, 2 A. 98 sq.rd. 15 sq.yd. 5 sq.ft. 72 sq.in. 

10. 322704 sq. in. to sq. rd. Ans, 8 sq. rd. 7 sq. yd. 

11. 6272640 sq. in. to acres. Ans, 1 A. 

12. 8028979200 sq. in. to sq. miles. Ans. 2 sq. m. 
IS. 690871 sq. yd. to acres. 

Ans. 142 A. 118 sq.rd. 21 sq.yd. 4 sq.ft. 72 sq.in. 

14. 269407358 sq. in. to acres. 

15. 6920 sq. ft. to sq. rd. 

16. 29175 sq. in. to sq. yd. 



SURVEYORS' SQUARE MEASURE. 

TABLE. 

625 square links = 1 square rod sq. rd. 

16 square rods ) ^ , . , 

iA/vm 1- 1 f = 1 square chain. : wi. cli. 

10000 square links ) • 

10 square chains = 1 acre A. 

640 acres = 1 square mile sq. m. 

W RITTMlf EXERCISES. 

Reduce : 

1. 3 sq. m. 120 A. 6 sq. ch. to square links. 

Ans. 204060000 sq. 1. 

2. 300 A. 80 sq. rd. to square links. 

Ans. 3005000(i ^c^A. 
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3, 20 A. 7 sq. ch. 750 sq. 1. to square links. 

Ans. 2070750 sq.l. 
4- G sq. m. 80 sq. ch. 12 sq. rd. to sq. rd. 

Ans. 615692 sq. rd. 
J, 738G407000 sq. links to square miles. 

Ans. 115 sq. m. 264 A. 11 sq. rd. 125 sq. 1. 

6. 8600300 sq. links to acres. Ans. 86* A. 300 sq. 1. 

7. 36400 sq. rods to acres. Ans. 227 A. 5 sq. ch. 
S. 240000 sq. links to square chains. Ans. 24 sq. ch. 

MEASUEES OP VOLUME. 

160. Measures of Volume are those measures 
which serve to estimate extent considered under three 
dimensions ; viz., length, breadth, and thickness. 

TABLE. 

1728 cubic inches (cu. in.) = 1 cubic foot cu. ft. 

27 cubic feet = 1 cubic yard cu. yd. 

WOOD MEASURE. 

16 cubic feet = 1 cord foot cd. f t. 

8 cord feet = 1 cord C. 

Note. — Lumber is measured by board measure, whose unit is a 
board foot, 1 ft. long, 1 ft. wide, and 1 in. thick, or ^ of a cubic foot. 

All kinds of sawed timber, boards, planks, and joists are gener- 
ally measured by this measure. But hewn and round timber are 
measured by cubic measure. 

ORAL EXERCISES. 

1. How many cu. ft. in a cu. yard ? In 3 cu. yd.? 

2. How many cu. yd. in 54 cu. ft. ? In 81 cu. ft. ? 
In 135 cu. ft. ? 

3. How many cu. ft. in 3 cu. yd. and 8 cu. ft. ? In 6 
cu. jd. and 7 cu. ft. ? In 4 cu. yd. and 3 cu. ft. ? 
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^. How many cu. ft. in a cd. ft. ? In 3 cd. ft. ? In 
18cd. ft.? In lied, ft.? 

5. How many cd. ft. in a cord ? In 3 C. ? In 8 C. ? 
In 12 0.? In IOC? In25C.? 

6. How many cu. ft. in 5 cords ? In 2 C. ? In 6 C. ? 
In9C.? In IOC? In20C? 

WMITXBN MXJERCI8B8, 

Reduce : 

1. 18 cu. yd. 3 cu. ft. 1600 cu. in. to cu. in. 

Ans. 846592 cu. in. 

2. 218 cu. yd. 18 cu. ft. to cu. ft. Ans. 5904 cu. ft. 

3. 13 cu. ft. 1692 cu. in. to cu. in. 

Ans. 24156 cu. in. 

4. 8 C 3 cd. ft. 2 cu. ft. to cu. ft. Ans. 1074 cu. ft. 
6. 596 cu. yd. to cu. in. Ans. 27806976 cu. in. 

6. 9 cords to cu. inches. Ans. 1990656 cu. in. 

7. 921024 cu. in. to cu. yd. Ans. 19 cu. yd. 20 cu. ft. 

8. 44850 cu. in to cd. feet. 

9. 2216 cu. ft. to cords. 

Ans. 17 C 2 cd. ft. 8 cu. ft., or 17 C 40 cu. ft. 
10. 2468784 cu. in. to cords. 

MEASUEES OF CAPACITY. 

161. Measures of Capacity are those measures 
employed to measure liquids and dry matters. 

LIQUID MEASURE. 

162. Zdquid Measure is used in measuring wine, 
molasses, etc. 

163* The Unit of Liquid Measure is the gallon. It 
contains 231 cubic inches. 
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TABLE. 

4 gills (gi.) = 1 pint pt. 

2 pints = 1 quart qt. 

4 quarts = 1 gallon gal. 

31J gallons = 1 barrel bbl. 

6S gallons = 1 hogshead hhd. 

OTHER DENOMINATIONS. 

36 gallons = 1 barrel of beer. 

42 gallons = 1 tierce. 

64 gallons = 1 hogshead of beer. 

OBAZ JBXJBItClSJBS, 

I. How many gills in a ^int ? In 2 pt. ? In 6 pt. ? 
In 13 pt. ? In 25 pt. ? 

£. How many pints in 12 gills ? In 16 gi. ? In 32 gi. ? 

3. How many gills in 1 pt. 2 gi. ? In 2 pt. 3 gi. ? In 
4 pt. 1 gi. ? In 7 pt. 3 gi. ? 

4'* How many pints in a quart ? In 10 qt. ? In 15 qt. ? 
In 45 qt. ? In 18 qt. ? 

5. How many qt. in 24 pt. ? In 80 pt. ? In 72 pt. ? 
In 34 pt. ? In 18 pt. ? 

6. How many pt. in 4 qt. 1 pt. ? In 7 qt. 1 pt. ? 

7. How many qt. and pt. in 87 pt. ? In 49 pt. ? In 
33 pt.? Inl7pt.? 

S. How many gills in a quart ? In 3 qt. ? In 4 qt. ? 
Inllqt.? Inl7qt.? 

9, How many quarts in a gallon ? In 15 gal. ? In 3 
gal.? In 11 gal.? 

10. How many quarts in 10 gal. 3 qt. ? In 13 gal. 2 
qt. ? In 27 gal. 1 qt. ? 

II. How many gal. and qt. in 83 qt. ? In 25 qt. ? In 
33 qt. ? In 75 qt. ? 
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12. How many gallons in a barrel ? In 2 bbl. ? In 6 
bbl.? In 8 bbl.? In 10 bbl.? 

13. How many gallons in a hhd.? In 2 hhd.? In 4 
hhd.? In 10 hhd.? 

14. How many hhd. in 126 gal. ? In 315 gal. ? 

15. How many pints in a gal. ? In 3 gal. ? In 17 gal. ? 
In 20 gal. ? In 25 gal. ? 

16. How many qt. in a hhd. ? In 4 hhd.? In 10 hhd.? 
In 12 hhd. ? In 8 hhd. ? In 20 hhd. ? 

17. How many hhd. and gal. in 150 gal.? In 180 
gal.? In 240 gal.? In 120 gal.? In 250 gal.? 

18. How many gal. in 3 hhd. 40 gal. ? In 12 hhd. 1 
gal. ? In 10 hhd. 50 gal. ? 

WRITTEN EXERCISES. 

Eeduce : 

1. 6 gal. 3 qt. 1 pt. 3 gi. to gills. Ans. 223 gi. 

2. 3 hhd. 60 gal. 3 qt. to pints. Ans. 1998 pt. 
, 3. 1% hhd. 37 gal. 2 qt. to quarts. Ans. 4686 qt. 

4. 2 bbl. 30 gal. 2 qt. 1 pt. to pints. Ans. 749 pt. 

5. 30 bbl. to pints. Ans. 7560 pt. 

6. 9 gal. 3 gi. to gills. A^is. 291 gi. 

7. 16 hhd. to pints. Ans. 8064 pt. 

8. .128 gal. to pints. Ans. 1024 pt. 

9. 158 gi. to gallons. Ans. 4 gal. 3 qt. 1 pt. 2 gi. 

10. 4039 pt. to hhd. Ans. 8 hhd. 3 qt. 1 pt. 

11. 3310 qt. to hhd. Ans. 13 hhd. 8 gal. 2 qt. 

12. 38609 gi. to gallons. Ans. 1206 gal. 2 qt. 1 gi. 

13. 6780 pt. to hhd. Ans. 13 hhd. 28 gal. 2 qt. 

14. 8080 pt. to bbl. Ans. 32 bbl. 2 gal. 

15. 7824 gal. to hhd. Ans. 124 hhd. 12 gal. 

16. 372 pt. to gallons. Ans. 46 gal. 2 qt. 
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DRY MEASURE. 

164» Dry MJeastire is used in measuring articles 
not liquid ; as grain, salt, vegetables, etc. 

165. The Unit of Dry Measure is the bushel. It 
contains 2150.42 cubic inches. 

TABLE. 

2 pints (pt.) = 1 quart qt. 

8 quarts = 1 peck pk. 

4 pecks = 1 bushel bu. 

OMAZ BXEMCI8M8, 

1. How many pints in a quart ? In 2 qi. ? In 6 qt. ? 

2. How many qt. in 20 pints ? In 14 pt. ? In 26 pt. ? 

3. How many qt. and pt. in 17 pt. ? In 31 pt. ? 
^. How many pt. in 3 qt. 1 pt. ? In 19 qt. 1 pt. ? 
5. How many qt. in a peck ? In 9 pk ? In 13 pk. ? 
^ How many pecks in 8 qt. ? In 72 qt. ? In 36 qt. ? 
7XHow many pints in a peck ? In 3 pk. ? In 7 pk. ? 

8, How many pk. in 16 pt. ? In 64 pt. ? In 128 pt. ? 

9. How many pk. and qt. in 30 qt. ? In 45 qt. ? 

10. How many pecks in a bushel ? In 3 bu. ? In 4 bu. ? 

11. How many bushels in 40 pk.? In48pk.? In68pk.? 

12. How many quarts in a bushel ? In 2 bu. ? In 3 bu. ? 

WItlTTJEN XiXEROISJES. 

Reduce : 

1. 16 bu. 3 pk. 2 qt. 1 pt. to pints. A^is. 1077 pt. 

2. 39 bu. 7 qt. to quarts. Ans. 1255 qt. 

3. 8 bu, 3 pk. 1 pt. to pints. A^is. 561 pt. 
4* 7 pk. 7 qt. to pints. A71S. 126 pt. 

5. 12 bu. 3 pk. to quarts. Ans. 408 qt. 

6. 1806 pt. to bushels. Ans. 28 bu. 7 qt. 
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7. 8679 qt. to bushels. Ans. 271 bu. 7 qt. 

8. 176 pt. to pecks. A7is. 11 pk., or 2 bu. 3 pk. 

9. 18090 qt. to bushels. Ans. 565 bu. 1 pk. 2 qt. 
10. 2176 pt. to pecks, then to bushels. 

Ans. 136 pk. ; 34 bu. 

MEASURES OF TIME. 

166. Jt[e(t8ure8 of Time are those used to meas- 
uj-e periods of duration. 

167. The Unit of this measure is the day. 

TABLE. 

60 seconds (sec.) = 1 minute iiiin. 

60 minutes = 1 hour hr. 

24 hours '' =1 day da. 

7 days = 1 week wk. 

4 weeks = 1 lunar month 1. mo. 

366 days = 1 common year yr. 

366 days = 1 leap year 1. yr. 

100 years = 1 century C. 

Note. — All years divisible by 4, except centennial, and all cen- 
^nnial years divisible by 400 are leap years. 

OTHEE DENOMINATIONS. 

62 weeks 1 day = 1 year. 

13 lunar months, ) _ ^ 
1 day, 6 hours, ) ~ 
12 calendar months = 1 year. 

CALENDAR. 



^' January (Jan.) 31 days. 

2- February (Feb.), 28 or 29 

^' March (Mar.) 31 

^ April (Apr.) 30 

^' May 31 

^- June. .' 30 



n 



7. July 31 days. 

8. August (Aug.) .... 31 

9. September (Sept.).. 30 

10. October (Oct.) 31 

11. November (Nov.). . 30 

12. December (Dec.).. 31 
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OnAZ JBXEJCCX8JB8, 

I, How many seconds in a minute ? In 5 min. ? In 
8 min. ? In 10 min. ? In 50 min. ? In 40 min. ? 

S, How many minutes and seconds in 70 sec. ? In 90 
sec. ? In 68 sec. ? In 110 sec. ? 

3, How many seconds in 3 min. 5 sec. ? 4 min. 30 sec. ? 
^. How many minutes in an hour ? In 2 hr. ? In 5 hr. ? 

5. How many hours and minutes in 90 min. ? In 110 
min. ? In 85 min. ? In 125 min. ? In 170 min. ? 

6. How many hours in a day ? In 5 days? In 7 days? 

7. How many days in 48 hr. ? Inl20hr.? In96hr.? 

8. How many days in a week ? In 30 wk. ? In 70 wk. ? 

9. How many weeks in 14 days ? In 56 da. ? In 70 da. ? 

10. How many weeks in a month ? In 3 mo. ? In 7 mo. ? 

II. How many months in a year ? In 3 yr. ? In 9 yr. ? 
1£. How many years in 48 mo. ? In 60 mo. ? In 132 mo.*? 
13. How many years and months in 20 mo. ? In 37 mo. ? 
14" How many days in February ? In June ? In April ? 

15. How many days in January ? In September ? In 
March ? In August ? 

16. How many days in October ? In July ? In No- 
vember ? In December ? 

17. How many months have 30 days ? Name them. 

18. What month has less than 30 days ? 

19. What months have 31 days ? 

WRITTEN EXEJtCISES. 

Reduce : 

1. 4 da. 7 hr. 20 min. 50 sec. to sec. A^is. 372050 sec. 

2. 11 da. 31 min. 59 sec. to seconds. A^is. 952319 sec. 

3. 11 hr. 10 min. 9 sec. to seconds. Ans. 40209 sec. 
4* 1 yr. 1 da. 1 hr. to minutes. A^is. 527100 min. 
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5. 8 yr. 160 da. 7 hr. to hours. 

Ans, Counting two leap years, 73075 hr. 

6. 4 wk. 3 da. 1 hr. 10 min. to min. Ans. 44710 min. 

7. How many seconds in March ? A^is, 2678400 sec. 

8. How many minutes in May ? Ans. 44640 min. 

9. How many hours in June ? Ans. 720 hr. 

Reduce : 

10. 86400 seconds to days. Ans, 1 da. 

11. 3780 minutes to days. Arts, 2 da. 15 hr. 

12. 18080 hr. to years. A7is. 2 yr. 23 da. 8 hr. 

13. 78000 seconds to hours. Ans. 21 hr. 40 min. 
14* 1208 minutes to hours. Ans. 20 hr. 8 min. 

15. 186078 hours to years. Atis. 21 yr. 88 da. 6 hr. 

16. Find the number of days from March 21st to 
IMay 16th. 

OPERATION. Solution. — Since March 

31 da. - 21 da. = 10 da. Mar. ^^ ^^ ^*- »^d ^^® g^^^" 

o/^ J A 'l ^^^^ ^^ March 21st, there 

" * are ten days to the end of 

16 da. May. ^.^e month. The interven- 

Ans. 56 da. ing month, April, has 30 

da., which are added to the 
10 da. of Mar. The second given date is May 16th; hence, 16 da. 
more are added to the 10 da. + 30 da., making 56 days, the number 
of days from March 21st to May 16th. 

How many days from : 

17. January 17th to March 13th ? Ans, 55 da. 

18. February 16th to May 1st (com. yr.)? 

Ans. 74 da. 

19. July 4th to Sept. 3d ? Ans. 61 da. 

20. August 8th to December 23d ? Ans. 137 da. 

21. April 1st to October 27th ? Ans. 209 da. 

22. January 11th to February 9th ? Ans. 29 da. 
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23. September 30th to Nov. 30tli ? Ans. 61 da. 

24. March 26th to May 3d ? Am. 38 da. 

25. What is the date for 50 days after March 7th ? 

OPERATION. Solution. — Since from March 

31da. - 7 da. =24 da. 7th to March Slst there are 24 da., 
^^ J ,. . J ,.,. J the date will be 50 da. — 24 da., 

50 da. — 24 aa. = 20 da. ^a j s*r mr qi ^u\^\. \^ 

or 26 days after Mar. 81, wnicn is 

April 26th. ^p^i 26th. 

What is the date for : 

26. 63 days after May 4th ? Ans. July 6th. 

27. 45 days after April 19th ? Am. June 3d. 

28. 16 days after September 28th ? Am. Oct. 14th. 

29. 33 days after January 26th ? Am. Feb. 28th. 

30. 210 days after March 17th ? Am. Oct. 13th. 

31. 69 days after August 11th ? Am. Oct. 19th. 

32. What date is 87 days before June 6th ? 

OPERATION. Solution. — Subtracting 6 da. 

87 da. — 6 da. = 81 da. ^^"^ ^'^ ^^ ^® ^*^® ^^ ^*-' *^^ 

01J oij K^j number of days before May Slst. 

81 da. — 31 da. = 50 da. «, , . o^ ^ u ka / *v. 

- Taking 31 da. we have 50 da., the 

50 da. — dO da. = 20 da. number of days before April 30th. 
31 da. — 20 da. = 11 da. Subtracting 30 da. we have 20 da., 

the number of days before March 
31st. Hence, 87 da. before June 6th is March 11th. 

What date is : 

33. 47 days before March 3d ? Am. Jan. 15th. 

34. 83 days before May 17th ? Am. Feb. 23d. 

35. 93 days before July 6th ? Am. April 4th. 

36. 60 days before April 19th ? Am. Feb. 18th. 

37. 180 days before August 1st ? Am. Feb. 2d. 
^8. 308 days before December 21st ? Am. Feb. 16th. 

?. 201 days before October 11th ? 
K 252 days before September 10th ? 
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CIECULAR MEASUliE. 

168« Civcular Measure is used to measure an- 
gles. 

1.69. The Unit of Circular Measure is tlie degree. 
It is the y^ of the circumference of any circle. 

TABLE. 

60 seconds {") = 1 minute ' 

60 minutes = 1 degree. 

360 degrees = 1 circumference C. 

OTHER DENOMINATIONS. 

30 degrees = 1 sign. 
60 degrees = 1 sextant. 
90 degrees = 1 quadrant. 
4 quadrants = 1 circumference. 
13 sig^s = 1 circumference. 

OBJLZ EXERCISES, 

1. How many seconds in a minute ? In 3' ? In 5' :^ 

2. How many minutes in a degree ? In 2° ? In 4^ ? 
5. How many minutes in 300"? In 120'7 In 480"? 

4. How many degrees in 180' ? In 300' ? In 600' ? 

5. How many degrees in a sign ? In 7 signs ? In H 
signs? In 15 signs? In 40 signs? 

6. How many degrees in a sextant ? In 2 sextants ? 

7. How many degrees in a quadrant ? In 3 quad. ? 

8. How many quadrants and degrees in 170° ? In 
''ioO^? In 310°? In 205°? 

9. How many signs in 60 degrees ? In 90 degrees ? 
In 45 degrees ? In 70 degrees ? In 140 degrees ? 

10. How many quadrants in a circumference ? In 5 
PirQujn|pr^flPe«i ? 
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WJilTTJSN JSXJSHC IS £8. 



Ileduce : 

/. 13° 23' 45" to seconds. 

2. ISO'' 10" to seconds. 

3. 1 quad. 45° 30" to seconds. 

4. 270° 45' to minutes. 

5. 2^ 20' 22" to seconds. 

6. 3 signs to minutes. 

7. 15° 29' 37" to seconds. 

8. 1903000" to higher denominations. 

9. 90000" to degrees. Ans, 20° 40'. 

10. 38000" to higher denominations. 

11. 80078" to degrees. Arts. 23° 54' 38". 

12. 1897000" to circumferences. 



Am. 48225". 

Am, 648010". 

Am. 486030". 

Ajis. 10245'. 

Am. 8422". 

Am. 5400'. 

Am. 55777". 



MISCELLANEOUS TABLES. 



COUNTING. 

12 units = 1 dozen. 
12 dozen = 1 gross. 
12 gross = 1 great gross. 
20 units = 1 score. 



PAPEE. 

24 sheets = 1 quire. 
20 quires = 1 ream. 

2 reams = 1 bundle. 

5 bundles = 1 bale. 



OMJLJL JiJX JSJiCISJSS . 

1. How many articles in a dozen ? In 3 dozen ? In 
5 dozen ? In 13 dozen ? 

2. How many articles in a \ dozen ? In 3|^ dozen ? 
In 7J dozen ? In 0^ dozen ? In 12 dozen ? 

3. How many dozen in a gross ? In gross ? In 15 
gross ? In 30 gross ? In 25 gross ? 

4. How many gross in 00 dozen ? In 48 dozen ? In 
144 dozen ? In 150 dozen- ? In 288 dozen ? 

5. How many score in 80 ? In 00 ? In 140 ? In 
)0? In 75? In 125? In 120 ? 
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6, How many years in 4 score 10 ? In 3 score 5 ? 

7. How many sheets in a quire ? In 3 quires ? In 7 
<juires ? In 2 quires ? In 24 quires ? 

S. How much paper in 48 sheets ? In 9G sheets ? In 
'^O sheets ? In 60 sheets ? 

S. How many quires in a ream ? In 30 reams ? In 
16 reams ? In 20 reams ? In 25 reams ? 

10. What cost a ream of paper at 2 cents a sheet ? 

WItITT:EX EXBRCISES. 

1. How many pencils in a box containing 2 great 
gross ? Ans. 345 G pencils. 

2. What cost 27 boxes of writing ink, each containing 
2^ dozen bottles, at 9 cents a bottle ? ^?i5. ii72.90. 

3. How many reams of paper in 4678 sheets ? 

4' What will 7 reams of legal cap cost at 35 cents a 
quire ? Ans, $49. 

5. What cost 9 boxes of fancy pen-holders, each con- 
taining ^ gross, at 2|^ cents apiece ? A7is. $16.20. 



-•-♦-^ 



MENTAL REVIEW. 

L What cost 2 oz. of gold, if 3 pwt. cost $2. 70 ? 

2, What will 2 quarts of kerosene cost at 40 cents ti 
gallon ? At 20 cents a gallon ? At 50 cents a gallon ? 

3. What will 3 quarts of tomatoes cost at $1.60 a 
bushel ? 10 quarts ? 25 quarts ? 

^. How many feet high is a horse 16 hands high ? 

5. What is the difference between two square feet and 
two feet square ? 

6. At 8 cents a peck, how many bushels of apiiles can 
be bought for $6. 00? 
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7. If 26 lb. of flour cost $1.25, what will 2 cwt. cost ? 

8. How many half -pint bottles may be filled from 2J 
gallons of wine ? 

9. What will 7 quires of paper cost at $3.20 a ream ? 

10. What will 8 eggs cost at 18 cents a dozen ? 

11. If 6 oz. of tea cost 36 cents, what will 3 lb. cost? 

12. What will a gallon of molasses cost at 5 cents a 
pint ? At 8 cents a pint ? At 15 cents a pint ? 

13. At 8 shillings a pair, how many pairs of shoes can 
be purchased for 2 sovereigns ? 

14* At what price must ^ dozen of chairs, worth 
$15.00 a dozen, be sold in order to gain 50 cents apiece ? 

15. How much will a peddler gain by selling 3 dozen 
combs worth 30 cents a dozen, at 5 cents apiece ? 

16. What will f of a lb. of candy cost at 2 cents an 
oz. ? f of a lb. ? i of a lb. ? 

17. How many tablespoons each weighing 2 oz., can 
be made from 1 lb. 8 oz. of silver ? 

18. How many leap years in a century ? 

19. How many pills of 5 grains each, can be made from 
^ an ounce of quinine ? 

20. If a gallon of wine cost $5.00, what will 3 pt. 
cost ? 1^ of a pint ? 3 quarts ? 

21. What will it cost to paint a ceiling 12 ft. by 20 
ft., at 25 cents a square yard ? 

22. How many yards of carpeting, a yard wide, will 
cover a floor 20 ft. long and 21 ft. wide ? 

23. How many quarts of milk will a boy drink in a 
week, if he drink a pint a day ? 

24' At 5 cents a quart, how many bushels of chestnuts 
can I get for $3.20 ? 

25. If the wages of 8 men for 5 days is $90, what does 
each man receive per day ? 



WRITTEN REVIEW. 



twill i 



1 shij) ' 



T. 



^^^1 



:. What n 

ght, at C centH a pound ? A7ia. *9053.20. 

'. How many farms of 75 acres each, in a tract of 
id 6 miles long and 5 miles wide ? Ans. 356 farms. 
What is the height in feet of a horse 17J hands 
igh ? Atis. 5 ft. 10 in. 

What will he the cost of a cask: of sugar weigliing 9 
'CTrt. 68 Ih., at 6J cents a pound ? Ans. $60.50. 

5. A dozen silver tablespoons weighed 3 lb. 2 oz.; 
What did they cost at 42,75 per ounce ? Ans. 8104.60. 

6. How much will 11 barrels of fiour cost, at the rate 
of 5J cents a pound ? A7ts. 8113.19. 

If your age he 15 years and 7 months, how many 
inutea old are you, counting 3 leap years, and suppos- 

you were bom on Jan. 1st ? 

. What cost 13 bushels of clover seed at 13^ cents a 
lund ? Atts. *105..30. 

9. How many minutes in the summer months ? 

10. What will fl hushels of potatoes coat at 15 cents 
r half-peck ? Ans. J6.00. 

11. How many times will a wheel 6 ft. 3 inches in cir- 
imference, revolve in going 45 miles ? 

Ans. 28800 times. 
How many half-pint, pint, and quart hottles, of 
n equal number, can be filled from 2 barrels of 



13. How many rods of fence will inclose a farm a mile 
a» ? Aus. 1280 rods. 

!4- In what time will a person walk 8 mDes, if he 
e a step 3 feet 8 inches long every second ? 

Aii^. 4hr. Umin. 
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15. How many yards of carpeting 1^ yards wide, will 
bo required to carpet a room 35 feet long, by 16 feet 
wide ? Ans. 41-j^ yards. 

16. In a pile of wood 50 feet long, 18 feet high, and 
6 feet deep, how many cords ? Ans, 42^^ cords. 

17. What cost 3 T. 6 cwt. 78 lb. of iron at 11 cents a 
pound ? Ans. $734.58. 

18. A barrel of vinegar containing 31^ gallons, was 
retailed at 12 cents a quart. How much was received 
for it? Ans. 116.12. 

19. How much time will a person gain in 35 years ]3y 
rising 35 minutes earlier than his usual time every day ? 

Ans. 310 da. 16 hr. 45 min. 
SO. A farmer sold a load of corn weighing 2296 lb. at 
50 cents a bushel, and a load of wheat weighing 2400 lb. 
at ^1.15 per bushel. What did he receive for both ? 

Ans. 168.96. 

21. How long will it take a man to dig a plot of 2 
acres, if he dig 80 sq. yd. a day ? Ans. 121 da. 

22. What will it cost to carpet a room 18 feet long by 
16 feet wide, at $1.25 per sq. yd ? Ans. $40. 

23. A pile of wood is 8 feet high, 4 feet deep, and 188 
feet long ; what is its value at $6.50 a cord ? 

24' During a storm at sea a ship changed her course 
280 geographical miles ; how many degrees and minutes 
did she change ? Ans^. 4° 40'. 

25, What will be the cost of plastering a room 24 feet 
long, 16 feet wide, and 12 feet high, at 25 cents a square 
yard, allowing 84 sq. ft. for windows and a door ? 

A71S. $35. 

26. How many days of 12 working hours each, will it 
take a person to count 1600000, at the rate of 80 in a 
minute ? Ans. 27 da, 9 hr. 20 min. 



27. How many demijohns containing 1 gal. 1 qt. 2 gi. 
can be filled from a hhd. of wine ? 

28. What will it cost to dig a cellar 25 feet long, 19 
feet wide, and 7 feet deep at 23 cents a cu. yd. ? 

29. A grocer sold 4 hhd. of syrup, containing 60 gal. 
1 qt. each, at 18 cents a quart. What did he gain dis- 
honestly, if his quart measure was too small by one gill ? 

Ans. $21.69. 

30. What will be the cost of excavating a ditch 4 miles 
long, with an average depth of 6 feet, and width of 4 feet, 
at 40 cents a cubic yard ? Ans. $7509. 33 J. 

31. A boy gathered 5 bu. 2 pk. of apples, which he 
sold at the rate of 5 for 12 cents. If each peck contained 
^ dozen apples, how much did he receive for the entire 
quantity? Ans. $14.78|. 

32. If a brick measure 64 cubic inches, how many 
such bricks will it take to build a wall 60 feet long, 2 feet 
thick, and 12 feet high ? Ans. 38880 bricks. 

33. The front of a hall is 48-i- feet wide and 24 feet 
high. What will it cost to paint it at the rate of 33 cents 
per square yard, allowing for 6 windows each 8 feet by 3 
feet, and one door 14 ft. by 6 ft.? A7is. $34.32. 

34' What will it cost to glaze 6 windows of 12 panes 
each, and each pane 14 inches by 10 inches ; the glass 
being 35 cents per square foot ? Ans. $24.50. 

35. A garden 380 ft. long and 200 ft. wide is enclosed 
by a flagged walk 8 ft. in breadth. AVhat is the area of 
the walk ? Ans. 35 sq. rd. 7 sq. ft. 36 sq. in. 

36. How many sods 16 in. by 9 in., will be required 
to turf a plot 64 ft. by 80 ft. ? A71S. 5120 sods. 

37. How many paving stones 8 in. by 5 in. will be re- 
quired to pave a street 10 rods long by 60 feet wide ? 

Ans* 35640 stones. 
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38, What is a person^s income for Jan., Feb., ancJ 
Mar., at the rate of 3 cents a minute ? Ans, $3888. 

39. A man buys a barrel of beer (36 gal.) for $9.50^ 
and retails it at 14 cents a quart. How much does ho 
gain ? 

DENOMINATE FRACTIONS. 

170. A Denominate Fraction is a fraction 
whose unit is denominate. 

Case I. 

l?!. To reduce denominate fractions to integrers 
of lower denominations. 

1, How many ounces in J of a pound avoirdupois ? 

Solution. — Since in one pound there are 16 ounces, in } of a 
pound there are } of 16 ounces, or 12 ounces. 

2, How many days in ^ of a week ? In f of a week ? 

3, How many quarts in ^ of a peck ? | of a peck ? 

4, How many quarts in |^ of a gallon ? In | of a gallon ? 

5, How many pwt. in | of an ounce ? J of an ounce ? 

6, How many cwt. in J of a ton ? | of a ton ? ^ of 
a ton ? J of a ton ? f of a ton ? 

7, How many inches in .5 of a foot ? 

Solution. — Since in 1 foot there are 13 inches, in ,5 of a foot 
there are .5 of 12 inches, or 6 inches. 

8, How many sq. rd. in .3 of an acre ? .5 of an acre ? 

9, What is the value of .25 of an hour ? .125 of an 
hour ? .75 of an hour ? ^ of an hour ? 

10, How many pwt. and gr. in .3 of an oz. ? In .7 of 
an oz. ? 
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WniTTEN EXEItCI8E8. 

1. Eeduce | of a bushel to lower denominations. 

OPERATION. Solution. — Since 4 pk, make a 

4 bu X 4 := V- := 21^ pk ^^'J i^ t o^ * bu. there are f x 4 

I pk. X 8 = i^ = 3i qt.* P^- = y F^- % '«/!;• ^'^^,^^- 
l^. »^ «^ mgSqt. mapk.,fofapk. =t X 

^ qt. X ^ — t pt. g qi-^ Q^ 3 J qi-^ ^g ti^ere ^^g 2 pt. 

I bu. = 2 pk. 3 qt. f pt. • in a qt., in t of a qt. there is i of 

2 pt., or { of a pt. Hence, f of a 
bushel = 2 pk. 3 qt. { pt., Ans, 

2. Eeduce .375 of a yard to lower denominations. 

Solution. — Since there are three feet in a yard, .375 of a yard 
equals .375 times 3 ft. = 1.125 ft. To reduce .125 ft. to inches, 
multiply it by 12 : .125 ft. x 12 = 1.5 in. Hence, .375 yd. = 1 ft. 
1^ in., Arhs. 

Eeduce to lower denominations : . 

3. I of a rd. Ann. 3 yd. 1 ft. 3} in. 

4. f of a degree. A71S. 25' 424". 
6. f of a mo. Ans» 26 da. 16 hr. 

6. i of an A. Ans. 133 sq. rd. 10 sq. yd. 108 sq. in. 

7. i of a bbl. Ans, 3 gal. 3 qt. 1 pt. 2 gi. 

8. I of a cu. yd. Ans. 16 cu. ft. 345f cu. in. 

9. I of a lb. (Troy). Ans. 10 oz. 13 pwt. 8 gr. 

10. I of a lb. (Apoth.) Ans. 10 oz. 

11. .214 of a T. Ans. 4 cwt. 28 lb. 

12. .6 of a lb. (Troy). Ans. 7 oz. 4 pwt. 

13. .3125 of a great gross. Ans. 45 doz. 

14. .375 of a sign. Ans. 11° 15'. 
Id. .4267 of a bu. Ans. 1 pk. 5 qt. 1.308 pt. 

16. .66|ofanA. 

Ans. 106 sq. rd. 20 sq. yd, 1 sq. ft. 72 sq. in. 

17. .625 of a yr. Ans. 228 da. 3 hr 



DENOMINA 
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Case II. 
173. To rednoe a compound number to a fVactiou 
>1' a higher denoiniuatiou. 



, What fraction of a pound in 12 ounces (avi 
ices i[i a pound, 12 o 



r.)? 



) minutes ? 45 min. ? 



Solution. — Since there nre 10 n 
H, or 1 of A pound. 

B. What part of an hour 
10 min.? 50 min.? 24min.? 15 min.? 

S. What part of a bii. is 3 pk. ? 6 qt. ? 2 pk. ? 

4- What part of a foot is 3 in.? 9 in. ? 7 in, ? 11 in. ? 

5. What part of a £ ia 4 a. ? 9 b.? 13 a. ? 15 s. ? 

6. What part of a gallon ie 3 qt. ? 2 pt. ? 1 pt. ? 

7. Whatfractionof Gib. (Troy)i8l8oz.? 24oz.? floz.? 
S. Wimt fraction of an acre is 75 sq. rd. ? 80 sq. rd. ? 
9. What part- of 3 yd. is 8 ft. ? 6 ft. ? 5 ft. ? 

10. What part of a bu. is 2 pk. 3 qt.? 1 pk. 7 qt. ? 

WnjTTBlT BXSRCIS ES. 

1. Reduce 37 min. 30 see. to the fraction of an hour. 

Solution.—- 3" min. 'M 
see. re'luoeU to s 
give 2250 seconds ; whore- 
as in 1 hr. there ar 
seeonils; honcp, 37 ni 
sof. eqnul to |JgJ hr. =| 
hr. Or, 
Since 6 

■c.-n min.. or i 

: which aildeii to 37 

gives STJ min. And s 

= I hr., Ans. 



:iO see. = 2250 sec. 
1 hr. = :3(iOO sec 
||Sg = f hr., .4«.. 



37i min. = - — --: = -J lir.. Ant. 



' Z. Keduce (» sq. ft. 108 sq. i]i. to a fractional sq. jd 



rt08& 



S.75 sq. ft. ■ 



: .75 sq. ft. 
.75 aq. yd.. An. 



SoLLTioN.— Divid- 
ing 180 sq. in. by 144, 
tbo number of sq. in. 
in a sq. ft., we obtain 
.75 of a wi. ft. ; whifh addeil to 6 sq. ft. givuM 6.75. This divided 
by 9, the nniuber of sq. ft. in a sq. yd., gives .73 sq. yd., Ang. 
Note. — The fractional part may be obtained by either of the 
I Culutioiis in problem 1, and may then be reduced to tJie required 
r decimal. 
Reduce : 
3. 8b. 8d. to the fraction of a £. 

. 15 pwt. to the fraction of ji 

5. 1 (t. 4 in. to the fraction of a yd. Jms. ^ of ayd. 

6. 13 rd. 10 ft. 8 in. to the fraction of a miio. 

7. 14b. 6d. to the decimal of a £,. Ans. .725 of a £. 

8. 13 lb. 10 oz. to the decimal of a cwt. 

ADDITION. 

. Addition of Compound Nutnbefa ia the 

a of finding the sum of two or more similar com- 
[1 numhers. 




. H of a £■ 



1. Find the aum of 5 T. 6 cwt. 73 lb.; 8 cwt. 80 lb.; 
and 10 T. 8 cwt. 49 ib. 10 oz. 

Solution.— Arrange the quantities 
so that units of the same denomina- 
tions may stand in the same column. 
Beginning with the lowest denomina- 
tion, we find that 10 oz. +11 oz. = 31 
02. <ie oz. = 1 lb.), or 1 lb. 5 oz. Plate 
tho S oz. in the ounce column, and add 
the 1 lb. to the lb. o( the next column. 
1 lb. +49 lb, +80 lb. + 73 Ib. = 
3 lb. Writing the 3 lb, in the proper 
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column, we add the 3 cwt. to the column of cwt. ; 2 cwt. +8 cwt. + 
3 cwt. +8 cwt. + 6 cwt. = 27 cwt. (20 cwt. = 1 T,), or 1 T. 7 cwt. 
Placing 7 cwt. in the cwt. column, add 1 T. to the tons of the next 
column. 1 T. + IO T. + 15 T.+5 T. = 31 T. Having no higher 
denomination, we put down the entire amount. The sum then is 
31 T. 7 cwt. 3 lb. 5 oz. 

WRITTEN BXJERCISBS, 

2. Find the sum of 45° 55' 43" ; 16° 45' 54" ; and 103° 
5r8". A71S. 166° 38' 45". 

3. Find the sum of 17 da. 14 hr. 35 min.; 39 da. 8 hr. 
50 min. ; and 53 da. 13 hr. 25 min. 

4* A London clothier^s receipts for 5 weeks were as 
follows : £44 18s. 9d. ; £99 19s. lOd. 2 far. ; £39 8s. 8d. ; 
£29 10s. 9d. 2 far. ; £10 48. 3d. 1 far. What was the 
entire amount ? Ans. £224 2s. 4d. 1 far. 

5. Find the sum of 18 T. 16 cwt. 50 lb. 8 oz. ; 20 T. 

10 cwt. 40 lb. 10 oz.; 67 lb. 11 oz.; 13 T. 60 lb. 15 oz.; 
60 T. 7 cwt.; 103 T. 7 cwt. 78 lb. 9 oz. 

Ans. 216 T. 2 cwt. 98 lb. 5 oz. 

6. How much wine in four casks containing, respect- 
ively, 8 gal. 2 qt. .1 pt.; 10 gal. 3 qt. 3 gi.; 3 gal. 1 pt. 2 
gi.; and 15 gal. 3 qt. 1 pt. 3 gi.? 

7. Add 20 bu. 3 pk. 5 qt. 1 pt.; 18 bu. 2 pk. 7 qt.; 27 
bu. 1 pt.; 6 qt. 1 pt.; 1 bu. 1 pk. 1 qt. 1 pt.; and 3 pk. 
1 pt. Ans, 68 bu. 3 pk. 5 qt. 1 pt. 

8. Add 8° 27' 45"; 12° 30' 17"; 90° 10' 30"; 25° 14' 
35"; 190° 50' 58"; and 10' 45". 

9. Find the sum of 14 hhd. 30 gal. 2 qt. ; 50 gal. 2 qt. 
1 pt.; 18 hhd. 37 gal. 3 qt.; 10 hhd. 25 gal.; 1 hhd. 36 
gal. ; and 16 hhd. 13 gal. 4 qt. 

10. Find the sum of 8yr. 3 mo. 16 da.; 4 yr. 11 mo. 
29 da.; 10 yr. 8 mo. 10 da.; 1 yr. 1 mo. 6 da.; and 9 mo. 

11 dft, Ans, 25 yr. 10 mo.. 1? dg,^ 



4 DOITION. 
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11. Add 8 da. 3 hr. 4 iiiiii. oO aeo.; 16 hr. 4 min. IS 
sou. ; 10 da. :t hr. 30 min. ; and 20 da. 6 hr. 3 min. 30 
sec. Ahs. 311 da. 4 hr, 'AH min. 38 Bee. 

12. Add 3 T. 4 (swt. 10 lb.; 3 cwt. 60 lb. 10 oz.; 3 T. 
18 lb.; 14 cwt. 8 oz.; S T. 9 cwt. IClb. 14 oz.; and 18 lb. 
12 oz. Ans. 15 T. 11 cwt. 84 lb. 13 oz. 

13. A farmer sold 16 lb. 3 oz, of butter on Monday ; 
27 lb. 10 oz. on Tuesday ; 10 lb. 9 oz, on Wednesday ; 
40 lb. C oz. on Thursday ; 48 lb. 9 oz. on Friday ; and 
30 lb. 10 oz. on Saturday ; how much butter did he sell 
in that week ? Atis. 1 cwt. 73 lb. 15 oz. 

14. rind the sum of 10 lb. 10 oz. 3 pwt. 8 gr.; 11 oz. 
16 gr.; 3 lb. 8 oz. 16 pwt.; 9 oz. 6 pwt. 14 gr.; 10 lb. 8 
oz. 10 pwt,; and 13 lb. 6 oz. 10 pwt. 18 gr. 

Am. 40 lb. 6 oz. 7 pwt. 8 gr. 

15. Add 8 m. 80 rd. 5 yd. 1ft.; 3 m. 17rd. 3 yd. 3ft.; 

rd 11 m. 13 rd. 3yd. aft. 
IG. A pile of wood contains 50 cd, 10 en. ft.; another 
90 cd. 75 en. ft. ; a third 100 cd. 100 cu. ft. ; and a fourtli 
75 cd. and 110 cu. ft. ; how mnch wood in the four piles ? 
Ans. 317 cd. 45 cu. ft. 

17. How much land in 5 farms containing, roapect- 
rely, 186 A. 3 sq. rd.; 100 A. 40 sq. tA.; 163 A. 130 sq. 

■d.; 43 A. ir, sq. rd,; and 150 A. 100 sq. rd.? 

.1ms. 1 Bij. m. 2 A. 129 sq. rd. 

18. Find the sum of 31 cu. yd. 10 cu. ft. 378 cu. in.: 
444 cu. yd. 19 cu. ft. 520 cu. in.; 368 cu. yd. 16 on. fl. 
300 cu. in.; and 173 cu. yd. 35 cu. ft. 1000 cu. in. 

19. A farmer raised 10 hu. 3 pk. 5 qt. of com in one 
field ; 30 hu. 3 pk, 6 qt. in a second field ; 25 bu. 7 qt. in 
a third field ; and 70 bu. 6 pk. in a fourth field. How 

^^^lich com did ho raise in tlic four fields ? 

^K Am. 138 bii. 3 pk. 3 i^t. 
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OPERATION. 
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1 


tt 


90 


2 


30 




5 


38 


89 


56 


52 
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SUBTRACTION. 

174. Subtraction of Compound Hunibers is 

the process of finding the difference between two similar 
compound numbers. 

1. What is the difference between 90°. 2' 30" and 5' 
38"?' 

Solution. — The numbers are so arranged that units 
of the same denomination stand in the same column. 
As we cannot subtract 38" from SC we add to this 
latter number 1 unit of the next higher denomina- 
tion, which gives 30'' + 60^' = 90" ; then 90" minus 
38" leaves 52". In order that the difference may not 
be changed, having " borrowed " 1', it is necessary 
to add 1' to 5' ; but as 6' cannot be subtracted from 2', add 1° or CO' 
to the 2', which gives 62'. 62' less 6' equals 56' ; and lastly, the V 
"borrowed," is taken from 90°, leaving a remainder of 89°, which 
completes the work. 

WItlTTBN EXEItCISES. 

2. From £50 68. 8d. take £45 7s. 5d. 

3. From a barrel of molasses, containing 59 gal. 2 qt. 
1 pt., a grocer sold 37 gal. 3 qt. 1 pt.; how much had he 
left ? Ans, 21 gal. 3 qt. 

^. A tree 16 yd. 2 ft. 3 in. high, was struck by light- 
ning and broken off 6 yd. 1 ft. 10 in. from the top. What 
was the height of the part left standing ? 

5. How much remains of 50 bushels of corn, after sell- 
ing 36 bu. 2 pk. 5 qt. ? Ans, 13 bu. 1 pk. 3 qt. 

6, From a barrel of wine containing 31 gal. 2 qt., there 
leaked out 11 gal. 3 qt.; how much remained ? 

7 * How much remains of a farm of 175 A. 16 sq. rd. 
20 s(j. yd.^ after selling 90 A. 27 sq. rd. 9 sq. yd. ? 



SUBTRACTION. 



DIFPBEBNCE BETWEEN DATES. 
Find the differenoe in time from October a7th, 
», to March 31st, 1883. 



mo, dft. Solution. — Olistrviiig tiiat October is Ihe 10th 

3 31 Dioutb, luid Mun-li in thp itil, we urran^ the du- 

10 37 ■icniinuLioiis in oriler, and subtract, BO Aays bu- 

iug counted to a, month and 13 mouths to a year. 



(.IHnd the difference in time : 

9. From May 10th, ISru, to November 10th, 187i;. 
f 10. From April l»th, 1775, to July 4th, 1776. 
I 11. From July 4th, 1776, to October 19th, 17S1. 
"t'rom AprQ I4th, 1861, to April 26th, 1865. 
fc J3. From May rth, 1873, to March 11th, 1878. 
f 24-. From Jnne 6th, 1880, to Sept. 2d. 1882. 
^ IS. From Sejit. 17th, 187S, to Feb. 8th, 1883. 

16. From Jan. 11th, 1864, to May 7th, 1881. 

17. From July 4th, 1880, to March 4th, 1883. 
IS. From Feb. 0th, 1860, to April 7th, 1883. 
19. Prom Oct. 11th, 1863, to June 9th, 1883. 



LONGITUDE AND LATITUDE 

175. jHie Longitude ol a place is its distance eaet 
Or west of a, given meridian. 

176. The Latitude of a place ia its distance north 
cr south of the equator, 

177. Longitude and Latitude are reckoned in degrees, 
minutes, and seconds. The highest degree of longitude 
is 180 degrees ; and the highest degree of latitude is 90 
degrees. 



. 
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162 



DENOMINATE NUJ4BEKS. 



TABLE 

Of the Longitude (meridian 
important places. 

U Albany, 73° 44' 50" W. 11, 

2. Boston, 71° 3' 30" W. 12. 

5. Berlin, 13° 23' 45" E. 13, 
4. Cincinnati, 84° 2^ 31" W. 14, 

6. Chicago, 87° 37' 45" W. 15. 

6. Constantinople, 28° 5^ 0" E/ 16. 

7. Jerusalem, 35° 32' 0" E. 17. 

8. London, 0° 51' 38" W. - 18. 

9. Mexico, 99° 5' 0" W. 19. 
10. Montreal, 73° 25' 0" W. 20. 



of Greenwich) of a few 

New York, 74° 0' 3" W. 
New Orleans, 90° 2' 30" W. 
Paris, 2° 20' 22" B. 
Philadelphia, 75° 10' 0" W. 
Pekin, 116° 23' 45" E. 
Rome, 12° 27' 14" E. 
S. Francisco, 122° 26' 45" W. 
St. Louis, 90° 15' 15" W. 
Washington, 77° 0' 15'' W. 
St. Petersburg, 30° 19' 0" E. 



TABLE 



Showing the Latitude of a few places. 



1. Buenos Ayres, 34° 3' S. 

2. Cape of Good Hope, 34° 22' S. 

3. Cape Horn, 55° 58' 40" S. 

J^. Charleston, S.C.,32°46' 33"N. 

5. Copenhagen, 55° 40' N. 

6. Cape Town, 34° 56' S. 

7. Dublin, 53° 21' N. 



8. Mozambique, 15° 2' S. 

9. New York, 40° 42' 43" N. 

10. New Orleans, 29° 58' N. 

11. Paris, 48° 50' N. 

12. Philadelphia, 39° 57' N. 

13. Rome, 41° 54' N. 

U. St. Louis, 38° 27; 28" N. 



1. Find the difference in longitude between Albany 
and Boston. 

OPERATION. Solution. — Arranging the denomi- 

Albany, 73° 44' 50" W. nations in order, we subtract, both 
Boston, 71° 3' 30" W. places being on the same side of the 

Notes. — 1. If the places be on different sides of the meri^an, 
take their sum. 

2. To obtain the difference of Latitude subtract, if both places 
are in the same direction from the equator ; if in different direc- 
tions, add. 



► S, When the diflarence of either latitude or longitude is found 
>BddiDg,and the sum b« grenter than 180", Gubtractit from 3S0°. 

WSITTBir JCXEROTS EM. 

iFiud the difference in longitude between : 

[ 2. Boaton and Cincinnati ; Chicago and Mexico. 

A)is. 13° 30' 1"; 11° ar' 15". 

5. Montreal and New York ; Philadelphia and Wash . 

Am. 35' 3"; 1° 50' 15". 

L , 4' OonBtantinople and Jemsalem ; Paris tind Pekiii. 

Ans. 6° 33' ; 114° 3' 23". 

S. Berlin and London ; Paris and New York. 

Ans. 14" 15' 23"; 76" 30' 25". 
8. Some and iSt. Louis ; San Francisco and St. Pe- 
tersburg. Ans. lOa- 42' 29"; 153° 45' 46". 

Find the difference in latitude between : 

7. Charleston, S. C, and Copenhagen ; New Orleans 
and New York. Ans. 23° S3' 37" ; 10° 44' 43". 

S, St. Louis and Mozambique ; Dublin and Paris. 

Ans. 53° 29' 38" ; 4° 31'. 

ff. Buenos Ayrea and Cape Town ; Cape Horn and 
ftome. Ans. 53'; 97° 53' 40". 

10. Philadelphia and Charleston, 8. C; Philadelphia 

fCape of Good Hope. Atts. 7° 10' 27"; 74° 19'. 
MULTIPLICATION. 
178. Mnltiplication of Compound Numbers 
Is the process of finding the product when the multipli- 
cand is a compound number. 

I. What are the contents of 5 cisterns, each containing 
oOgal. 2qt. 1 pt.? 



164 DENOMINATE NUMBERS 



OPERATION. 



Solution. — Commence at the right. 6 times 1 pt 
gives 5 pt. (3 pt. = 1 qt.), or 2 qt. and 1 pt. Write 1 
gal. qt. pt. p|. g^jj^ ^jj^j.j.y 2 qt. ; 5 times 2 qt. gives 10 qt and 

50 2 1 2 qt. carried make 12 qt. (4 qt. = 1 gal.), or 8 gal. 

5 Having no remainder, place in the place of qt. ; 5 

253 Q 7 times 50 gal. = 250 gal., and 8 gal. carried = 253 

gal. ; which completes the product. 

WRITTEN EXERCISES, 

2. Multiply £137 18s. 4^d. by 25. 

Ans. £3447 198.. 4id. 

3, Multiply 8 da. 6 hr. 7 min. 48 sec. by 84. 

Ans. 1 yr. 328 da. 10 hr. 55 min. 12 sec. 
^. Multiply 8 yd. 2 ft. 10 in. by 18. Ans, 161 yd. 

5. Multiply £12 13s. lOd. by 180. Ans. £2284 10s. 

6. Multiply 3 lb. 6 oz. 7 dr. 4 scr. by 16. 

Ans, 57 lb. 4 oz. 5 dr. 1 scr. 

7. Multiply 16° 9' 8" by 20. Ans. 323" 2' 40". 

8. Multiply 80° 30' 30'' by 4. Ans. 322° 2'. 

9. AVhat are the contents of 6 casks of wine each con- 
taining 67 gal. 3 qt. 1 pt. 2 gi. ? 

Ans. 407 gal. 2 qt. 1 pt. 

10. How much coal in 3 cars, each containing 6 T. 
8 cwt. 75 lb. ? An8, 19 T. 6 cwt. 25 lb. 

11. If a spoon contain 3 oz. 6 pwt. 20 gr. of silver, 
what will 12 spoons weigh ? Ana, 3 lb. 4 oz. 2 pwt. 

12. If a man travel 35 m. 101 rd. \\ ft., consecutively, 
for 6 days, how far has he travelled ? 

Ans. 211 m. 286 rd. 9 ft. 

13. What is the total weight of 32 sheep, having an 
'ge weight of 69 lb. 11 oz. ? Ans, 22 cwt. 30 lb. 

How far will a railroad train go in 16 hr. at the 
f 36 m. 103 rd. \\ yd. per hr. ? 

Ans, 565 m. 52 rd. 2 yd. 
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16, How much wine in 12 casks, each containing 37 
gal. 3 qt. 1 pt.? Ans. 454 gal. 2 qt. 

16. If a steam-boat run a mile in 5 min. 26 sec, how 
long will it take to make a trip of 98 m. ? 

Ans, 8 hr. 52 min. 28 sec. 

17. If a meteor move 6° 27' 50" in a second, how far 
^«vill it move in 25 seconds ? Ans. 161° 35' 50". 

18. How much hay in 13 loads, of 1 T. 3 cwt. 48 lb. 
^ach ? A 7is, 15 T. 5 cwt. 24 lb. 

19. In 12 bins, with a capacity of 200 bu. 3 pk. 6 qt. 
©ach, how much com ? Ans, 2411 bu. 1 pk. 

^0. How much land in 37 farms of 16 A. 6 sq. rd. 20 
sq.yd. each ? Aiis. 593 A. 86 sq. rd. 14 sq. yd. 

DIVISION. 

179. Division of Compound Numbers is the 

Pi'ocess of finding the quotient when the dividend is a 
Compound number. 

1. Divide £113 Is. lOd. 2 far. by 21. 

Solution . — Dividing' 
£113 by 21 we obtain £5, 
and a remainder of £8, 
which, reduced to shillings, 
and added to Is. of the 
dividend, gives 161s. This 
divided by 21 gives 7s. and 
a remainder of 14s. Re- 
ducing this last to pence 
and atlding it to lOd. gives 
178d. ; which divided by 
21 gives 8d. and a remain- 
- ^^ der of lOd. lOd. = 40 far. 

'^ And 40 far. added to 3 far. 

gives 42 ftir. This divided by 21 gives 2 far. and no remainder. 



OPERATION. 


£ s. 


d. 


far. £ s. d. far. 


^1)113 1 


10 


2(5, 7, 8, 2. 


105 






8 




21 ) 178 ( 8 


20 




1G8 


21)161(7 




10 


147 
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14 




21 ) 42 ( 2 


12 




42 
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WniTTBK BXBRCiaMS, 

2. Divide 309° 27' 30" by 25. Ans. 12** 22' 42". 

3. Divide 71 lb. oz. 8 pwt. by 16. 

Ans, 4 lb. 5 oz. 5 pwt. 12 gr. 

4. Divide £650 Is. 4d. by 196. Ans. £3 Bs. 4d. 

5. Divide 524 gal. 2 qt. 1 pt. 2 gi. by 365. 

Ans. 1 gal. 1 qt. 1 pt. 2 gL 

6. Divide 32 bu. 3 pk. 6 qt. by 24. 

Ans. 1 bu. 1 pk. 3 qt. 1|^ pt. 

7. Divide 19 cwt. 88 lb. 12 oz. by 10. 

Ans. 1 cwt. 98 lb. 14 ox. 

8. Divide £183 lOs. 1^. by 18. 

A'iis. £10 38. 10|d. 
5. 11 lb. 1 oz. 4 pwt. of silver were used in making 
18 goblets ; how much silver was used for each ? 

Ans. 7 oz. 8 pwt. 

10. How many packages, each containing 5 oz., can 
be filled from 95 lb. of cinnamon ? Ans. 304 packages. 

Note. — When both dividend and divisor are compound numbers 
reduce them to the same denomination and divide as in simple 
numbers. 

11. A vessel sailed 258 m. 196 rd. 9 ft. in 21 hours; 
how far was that per hour ? Afis. 12 m. 100 rd. 13 ft 

12. Divide 1275 A. 96 sq. rd. 22 sq. yd. 8 sq. ft. 32 sq. 
in. equally among 32 persons. 

A71S. 39 A. 138 sq. rd. 6 sq. ft. 64 sq. in. 
If a town 6 miles square be divided into 165 farms, 
any acres will each farm contain ? 
w. 139 A. 101 sq. rd. 24 sq. yd. 6 sq. ft. 108 sq. in. 
. How many bins, each containing 65 bu. 1 pk. 7 qt. 
., will be required to contain 785 bu. 3 pk. 2 qt.? 

Ans. 12 bins. 



DIVISION. 167 

15 » How far will a meteor move in a second, if it move 
242° 26' 15" in 45 seconds ? How far will it move in 25 
seconds ? 

16. How many loads of wood in 69 cd. 12 cu. ft., each 
load containing 2 cd. 12 cu. ft.? Anfi, 33 loads. 

17. If a man travel 3 m. 108 rd. in an hour, how long 
will it take him to travel 3G m. 228 rd. ? 

Alls. 11 hours. 

18. Divide 114 cwt. 30 lb. 8 oz. by 8. 

Alls. 14 cwt. 28 lb. 13 oz. 

19. The aggregate weight of 67 hhd. of sugar is 28 T. 
18 cwt. 21 lb. What is the average weight of a hhd. ? 

Ans. 8 cwt. 63 lb. 

20. From 10 lb. 8 oz. 6 dr. 1 scr. of camphor, how 
Xnany packages can be put up, each containing 3 dr. 2 scr. ? 

Ans. 281 packages. 

LONGITUDE AND TIME. 

180, As there are 360° in a circumference, and the 
earth makes a revolution on its axis once every 24 hours, 
it follows that in every hour the earth proceeds 15°; in a 
minute -^ of 15°, or 15'; and in a second -^ of 15', or 15". 
Hence, also, the , 

TABLE. 

1 hour of time = 15° of longitude. 
1 minute of time = 15' of longitude. 
1 second of time = 15" of longitude. 

Note. — ^The Standard Time of the United States and Canada is 
divided into the Eastern, Central, Mountain, and Pacific time. It 
is reckoned from the four meridians, 75°, 90°, 105°, and 120° west 
of Greenwich. As 15° of longitude equal 1 hour of time, Eastern 
time is 5 hours slower than London time. 
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Case I. 

181. To find the difference in time between two 
places when the difference in longritade is griven. 

i. The difference of longitude between two places is 
70°; what is the difference in time ? 

OPERATION. Solution. — Since 15" of longitude are 

15 ) 70° 0' equal to one hour of time, 70° of longitude 

. are equal to 4 hours, and a remainder of 

4:hr. 40min. io°,or600'. 600' are equal to 40 minutes, 

since 15' of longitude are equal to 1 piin- 
ute. Hence, the difference in time is 4 hr. 40 min, 

WBITTBN BXBMCISBS, 

Find the difference in time between two places whose 
difference of longitude is : 

2. 18° 40'. Ans. 1 hr. 14 min. 40 sec. 

3. 150°. Ans. 10 hr. 

4. 28° 18' 15". ' Ans, 1 hr. 53 min. 13 sec. 

5. 30° 40' 30". Ans. 2 hr. 2 min, 42 sec. 

6. 100° 20'. Ans. 6 hr. 41 min. 20 sec. 

7. 80° 45'. Ans. 5 hr. 23 min. 

Find the difference in time between : 

S. Albany and Montreal ; Constantinople and Jeru- 
salem. Ans. 1 min. 19 sec; and 26 min. 12 sec. 

9. Mexico and London ; New Orleans and San Fran- 
cisco. Ans. 6 hr. 32 min. 53 sec. ; 2 hr. 9 min. 37 sec. 

10. St. Louis and Berlin ; Philadelphia and Pekin. 

Ans. 6 hr. 54 min. 36 sec. ; 12 hr. 46 min. 15 sec. 

11. Washington and Paris ; St. Petersburg and Paris. 

Ans. 5 hr. 17 min. 22 sec; 1 hr. 51 min. 



D 1 V 1 8 t K . 



ICfl 



New York and Cincinnati ; Chicago and Boston. 

. 41 min. 57 sec; and 1 hr. (i min. 17 sec. 
13. What change must be matle in onr watchoa, if we 
ttvel from Berlin to Paris ? 

Am- Set back 44 min. 13 sec. 
* Note. — To find the time of a place ea«!, add the difference at 
e between the two places to the given time. But to fluii the 
ne of a place ««</, subtmct the difference of time between the 
c) place* from the given time. 

; 14- What time ia it in Boston when it is 4 o'cltwk p.m. 
^Mexico ? Alls. 52 min. fi sec. past fi p.m. 

\l5. "When it is noon at Greenwich, what time is it at 
6 first two places given in the tahle ? 

Ans. To firat, 5 min. § sec. past 7 a.m. 
I 16. When it is half past seven a.m. in New York, 
lat time is it in Philadelpliia ? Kew Orleans ? Cin- 
lanati ? Paris ? London ? 

at, 33 min. 33| sec. past 12 noon. 
I 17. What change would a person have to make in hia 
mtch, in going from Washington to London ? 

Ans. Set ahead, D hr. 4 miu. 34 sei;. 

Case II. 
\ 182. To find tlie dlfl'ere 
B time la given. 

' 1. The difference in time between two places is 4 lir, 
D min.; what is the difference of longitude ? 

Solution. — Since an hour of time equals 13° 

of longituile, and a minute of time equftla IB' of 

longitude, 15 times the number of hours and 

luinntes will eqiiul the difference nf longitude In 

Hence, 15 timea 4 hr. 10 



•: of longitude when 



14 hr. 10 min. 



min- 
min. equals 62° BO'. 
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WMITTBN MXEBCISE8, 

Find the difference in longitude of two places whose 
difference of time is : 

2. 3 hr. 20 min. , Ans. 50o. 

3. 3G min. Ans. 9°. 

4. 4 hr. 22 min. Ans. 65° 30'. 

5. 8 hr. IG min. 24 sec. Ans. 124° G'. 
e. G hr. G min. 30 sec. Ans. ^V 37' 30". 

7. It is 6 hr. 52 min. 40 sec. a.m. in Harrisburg, 
Penn., when it is noon at Greenwich ; what is* its longi- 
tude? Ans. 76° 50'. 

8. When it is 8 o'clock a.m. in New Orleans, it is 9 
hr. 5 min. 11 sec. in Albany ; what is the difference of 
longitude? Ans. 16° 17' 45". 



-♦-♦-^ 



TEMPERATURE. 

183. A Tfiermometer is an instrument for meas' 
uring variations of heat and temperature. 

There are tliree methods of registering heat and tem- 
perature by means of thermometers. 

Fahrenheit's, used in the United States, England, and 
Holland ; R6aumer's, used in Russia, Spain, and Turkey ; 
and Celsius's, called the Centigrade, used in France, 
Germany, Sweden, and some other countries of Europe. 

In Fahrenheit's (F.) the freezing point is marked 32°, 
and the boiling point 212°. 

In R6aumer's (R. ) the freezing point is zero, and the 
boiling point 80°. 

The Centigrade (C.) has the freezing point zero, and the 
boiling point 100°. 



184. To reduce from one scale to another. 

BuLE I. — To express degrees Fahrenheit in RioM,- 
mer, deduct 3S and take i of the remainder ; con- 
versely, to change S^aumer to Fahrenheit, multiply 
by J and add 33 f-o the product. 



Fiirmula»: JC. =J(F. - 



F. ^ ilt. ■ 



ILLL'ST 

, Express 59° F. in R^aumer's scale. 
, Express 24° R. in Fahrenheit's scale. 



i X ir F. = 12° R, An. 



OPBRATIOS ». 



54' 



W R. = 54°. 

' + 32'' = 86°F., Ans. 



WRITTEN EXEBC lasa. 

3. Express in E6aumer, 68° F.; 95°F.; 77''F.; 140°F. 
Alts. ie° B.; 28° R.; 30° R.; 48° B. 

4. Express in Fahrenheit, 32° R. ; 76° B. ; 8° R ; 50" R. 

Ans. 104° F.; 203° P.; 60°?.; li^^F- 

5. Express 47° F. In B.; 59° B. in F.; 67° E. in P.; 
°F. in B.; 10° B. in F. 

J»s. ei"!!.; 164J°F,; ISaj-F.; — 8°R.: 54^° F. 
G. Expreaa 5° F. in R. ; — 4° B. in F. ; 253" R in F. 
Ans. ~ 13° R; 23° P.; 599° F. 

Rule II. — To express degrees Fahrenheit in Centi- 
le, subtract 3S and take { of the remainder; 
wnversely, to change Centigrade to Fahrenlieit, 
fLuiti-ply by | and add 3S to the product. 

Formdwt : G. = \ (F. - 32°). F. = jC. + 



I 
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ILLU8TEATI0XS. 

'i. Express in Centigrade 77° F. 
2. Express in Fahrenheit 75° C. 



OPERATION 1, 

77° — 32° = 45° F. 
t X /i0*' = 25° C, A71S. 



OPERATION 9, 
J^° X i = 135°. 

135° + 32° = 167° F., Ans. 



WMITTEN BXBBC1SE8, 

3. Express in Centigrade, 95° F.; 131° F.; 41° F.; 
203° F. Ans. 35° C; 55° C; 5° C; 95° C. 

4. Express in Fahrenheit, 15° C; 90° C; 130° C; ^ 
30° C. Ans. 59° F.; 194° F.; 266° F.; 86° F. 

6. Express in C. 14° F. In C. 71° F. In F. 18° C. 
InF. 91°0. Ans. -10°C.; 21.67°C.; 64.4°F.; 195.8°F. 

EuLE III. — To express degrees Reaurrver in Centi- 
grade, multiply by i; and, conversely, to change 
Centigrade to Rdaumer, multiply hxj f . 

Fommlaa : C. = Ji2. E. = iC. 
ILLUSTRATIONS. 

1. Express in Centigrade 60° R. 

2. Express in E6aumer 50° C. 

OPERATION 1. OPERATION fS. 

i X 00° = 75° C, A71S. §J0°C. X t = 40° R., Ans. 



WBITTEN EXERCISES. 

3. Express in Centigrade 36° R.; 80° R.; 120° R.; 
40° R. Ans. 45° C; 100° C; 150° C; 50° C. 

4. Express in Reaumer 80° C. ; 160° C. ; 320° C. ; 60° 
C. A71S. 64° R.; 128° R.; 256° R.; 48° R. 



PRACTICAL MEASUREMENTS. 

185. Tliese I*ractical MeasureTtients include 

kmeasures of Burfacc, vohime, capacity, lumber, wood, 
tiftone and brick work, ehingles, laths, plastering, paint- 
B'ing, and carpeting. 



that wliii^h liaa only one (iiiuenaion, 



186. A Jjiiie i 
I length. 

187. A Surface is that which hue two dimensioiiB, 
I length and breadth. When it does not change its direc- 
I tion, it ia csWeA plane. 

188. A Folygon is a portion of a plane siii-face 
bounded by straight lines. 

189. The Perimeter of a polygon is tlie sum of all 
its bonnding lines, or sides. 

190. The Area of a polygon is the surface included 

within its sides. 

191. An Atlffle is the open- 
ing or inclination of two straight 
lines meeting each other in a com- 
mon point, called the vertex; ae 

i BA a 

Angles are either righl, acute, 
I or obtuse. A Rigid A ngle is an angle of 90 degrees. An 
\.Ae,ute Angle ia less than a right angle; and an OMitse 
V Angle ia greater than a right angle. 
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PSATTICAL 



IBABUKBMENTS 



193. A Perpendicular Line is a line drawn to 

meet another in sneh a manner as to incline no more 

c to one side tliau to the other. 

The two adjacent angles thus 

formed are equal, and are called 

u Right Angles. 

" In the figure, the line CD is 

perpendiculiir to AB, iind tho angles ADC and BBC ds^ 
uqual, and right angles, 

193. A Rectatlffle is a polygon bounded by four 
straight lines and having four right angles. 
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bounding u solid are called Fiut.'<. 
196. A Cube is a solid hounded by six equal 



squares. \ 



PBACTICAL MEASUREMENTS. 175 

■ 197. A Rectangular Solid, or parallelopipedon, 
is a volume bounded by rectangular faces ; as, a box, a 
room, a block of marble, a load of wood. 

198. The Measuretnent of a line, of a surface, or 
of a solid consists in finding how many .times it contains 
another magnitude of the same kind taken as a unit of 
Measure. Thus, to say that a line is 6 feet long, is the 
same as to say that it contains the unit of measure, 1 
foot, 6 times. 

199. The Meaaurinff Unit of a solid is a small 
_ J cube, or solid, whose side is one inch, one 

^^-r-jT ^ foot, or any other convenient length. The 

I J I J number of times such a nnit is contained in 

Y'^n. ^^y solid, gives the volume or solid contents 

of that solid. Fig. a 
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Thus, the nveagttring wnit of the solid rejiresented in the margin, 
'Pig, 8, is a small cube. Fig. 1, which is 1 ft. long, 1 ft. wide, and 
1 ft. thick. Ita solidity is equal to the product of its three dimen- 
sions, or I cu. ft. 

The given solid, Fig. it, may be dtviikd into 2 equal parts, each of 
which is 4 ft. long, 4 ft. wide, and 3 ft. thick, as shown in Fig 2. 
These parts may be subdivided into 16 smaller solids, whose dimen- 
sions are the same as those of the unit of measure. Hence, the 
measure of the given solid equals 4 ft. x 4 ft. x 4 ft. =: 04 cu. ft. 
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WRITTEN EXERCISES. , 

1. How many trees planted 10 ft. apart, will be re- 
quired to go round a quarter-section of land ? 

Ans, 1056 trees. 

Note. — A Section of land is one mile square. 

2. What is the cost of a piece of oil-cloth 30 ft. long 
by 18 ft. 6 in. wide, at 60^ a square yard ? Ans. 137. 

3. How many telegraph poles, placed 20 yd. apart, 
will be required for a distance of GOO rods ? 

Ans, 166 poles. 

4. Find the cost of 121000 feet of plank, at 128.25 
per thousand feet. Ayis. $3418.25. 

5. Find the cost of 150 miles of telegraph wire at 35fJ 
a pound, reckoning 20 ft. to a pound. Arts, $13860. 

6. What will it cost to kalsomine a ceiling 48 ft. by 25 
ft. 4 in., at 8^ a square yard ? A71S, $10.81. 

7. What will 5400 sq. rods of land cost, at $2.50 per 
square chain? Ans. $843.75. 

S. How many garden plots, each containing 12 sq. yd., 
can be made out of a two-acre lot, allowing \ of the lot 
for walks ? Ans, 705-J plots. 

P. What is the value of a township of land, at $140 a 
half -section ? Ans. $10080. 

Note. — A Township is six miles square. 

10, How many quarter-sections are there in a piece of 
land 32 miles long by 5 miles wide ? 

Ans, G40 quarter-sections. 

Hi How many sq. rods in three quarter-sections of 
land? Ans, 76800 sq. rd. 
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IS. How mauy sq. yd. in the wulls and ceiling of a 
room SO ft. long, 18 ft. wide, and 13 ft. high 'i 

13- How much will it cost to pave a sidewalk 145 ft. 
long and 8 ft. wide, at 75}? a sq. yd. ? 

IJf.. How many posts, placed 8 ft. apart, are required 
for a fence round a garden 236 yards by 124 yards ? 

IS. In No. 14, find the coat of the postB, at 15^ apiece. 

IQ. How many 3J-inch pickets, placed 3 in. apart, will 

be required to feuce a field tiO rods wide and 20 rods deep 'i 

Ans. 7040 pickets. 

17. What will it cost to enclose a lot, 130 rods by 50 

i-ods, with t) 6-iiich boards, at 48| per M. ? 

Ann. I151.47. 
IS. If the perimeter of a rectangular field be 220 yd., 
and the difference between its length and breadth 50 yd., 
what is the area ? Ans. 2400 sq. yd. 

39. How many scantlings, 15 ft. long, would b,e re- 
quired for the two stringers of a fence around the field in 
Xo. 18 ? A m. 88 scantlings. 

SO. How mnch lumber will be required to fence the 
field in No. 18, with a 12-inch base-board aud 4 6-inch 
boards ? How many posts placed 12 ft. apart ? 

Ans. 55 posts. 
31. Find the total coat of the fence in No. 18, sup- 
posing the lumber to be SIOJ per M., the posts I'Z^ each, 
and the labor *144. A?is. $171.89. 

2:2. If an acre is cut from a field 30 rods long and 10 
rods wide, what is the length of the part remaining ? 
A m. 14 rods. 

53. How many sq. yd. of block pavement in a street 
J of a mile long and 1^ chains wide ? 

54. What win it cost to slate ii roof 50 ft. long by 30 
ft. wide, at *4.25 per 100 sq. ft.? A?!^. 142.50. 



^ 
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VOLUME AHa CAFACITT. 

55. How many cu, yd. of earth will be removed by 
digging a cellar 45 ft. long, 28 ft. wide, and 14 ft. deep ? 

An». (}5'd\ cu. yd. 

56. What will be the coat of digging the cellar in No. 
26, at 80(f per cu. yd., and 60{* a load for hauling ? 

Ans. 1914.67. 
Note. — A load of earth is equal to a cu. yd. 

27. How many cu. ft. of air in a room 40 ft. 6 in. long, , 
38 ft. 4 in. wide, and 16 ft. 8 in. high ? 

Ans. 19125 cu. ft. 

58. Find the contents of a bin of grain, which is 25 ft. 
long, 14 ft. wide, 3 ft. deep, and | full. 

59. How many cu. yd. of air for each of 32 students 
in a room 52 ft. long, 36 ft. wide, and 13 ft. high ? 

$0, How many building bricks can be piled in a shed 
125 ft. long, 70 ft. wide, and 48 ft. high !■ 

Note. — Bricks used iu building arc S^ in. by 4 in. by %\ in. 

31. How many loads of gravel, spread 10 in. deep, will 
be required for a road 3} miles long, and 12 ft. wide ? 
A)LX. 4400 loads. 

3B. How many pounds of water in a tank 7^ ft. long, 
5 ft. wide, and 0} ft. deep, reckoning 62^ pounds to the 
cubic foot ? A7t,s. lb%^^ lb. 

S3. It a bin is 40 ft. long, 10 ft. wide, and 8 ft. deep, 
how many bushels of shelled com will it contain ? 

Note. — A bushel al grain contains aliout \{ cu. ft. Iu heaped 
meaaurp it contains about. IJ c-u. ft 

34. What must be the capacity of a bin that will hold 
5400 bushels of potatoes ? Am. 6760 cu. ft. 



35. How many bushela of iinshelled corn in & wagon- 
box 8 ft. long, aj- ft. wide, and ] J ft. deep ? 
Note. — Two bushels of uiiahelloU uiirn make ono buahel of shelled 



3G. How many bushels of tiiruips, heaped meiuurG, 
can be stowed in a cellaf Saj ft. long, 16 ft. wide, and T| 
ft. deep ? Ans. 1860 bu. 

37. What must be the height of a Bchool-room that is 
20 ft. long by 16 ft. wide, to allow 140 cu. ft. of air to 
each of 32 pupils ? A')is. 14 ft. 

38. A tank is a}- ft. long, 1| ft. wide, and 21 inches 
deep ; how many gallons of water will it contain ? 

39. At Ci'i^ a cu. yard, what will it cost to build a wall 
84 ft. long, 15 ft. liigh, and 3 ft, 6 in. thick ? 

IT^ ivxur.it ANii woon ^T 

^P ^0. What is the coat of a pile of lumber, 24 ft. long, 
^Hft. 6 in. wide, and 3 ft. 4 in. high, at %'6 per cord? 
^HL ^1. How many cords of wood can be piled in a shed 
^B| ft. long, 28 ft. wide, and 20 ft. high ? 
^^^ Ahs. 280 cords. 

Jft. Find the cost of a pils of wood 344 ft. 5 in. long, 
24 ft. wide, and 5 ft. 4 in. high, at $4.25 a cord, and 
tl.OO a load for hauling. Am, *1147.40. 

«ckoa 3^ cards to a lonil. 

\ cord of 2-foot wood is 5 ft. high, what is its 
Am. 12Jft. 
Y^. What is the value of a pile of tan-bark CO ft. long, 
tft. wide, and 12 ft. high, at *2.00 a cord? 
45. At *16 per thousand, what will it cost to cover a 
bridge 320 yd. long, and 22 ft. wide, ivith plank IJ incheB 
thick? Ans. $400,56. 
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Jf6. How many board-feet in a plank 15 ft. long, 16 in. 
wide, and 1^ in. thick ? How many cu. ft. ? 

Notes. — 1. A board- foot is reckoned 1 foot square and 1 inch 
thick, and is equal to -^ of a cubic foot. 

2. Even when the lumber is less than an inch in thickness, it is 
considered inch lumber. ^ 

3. In measuring the width, when a fraction is less than a half 
inch, it is rejected ; but when it is greater than a half, it is counted 
a half inch. 

Jf7, How many feet of lumber in : 
24 scantlings 13 ft. long, 6 in. wide, and 3j^ in. thick ? 
10 beams 16 ft. long, -and 14 in. square ? 
30 joists 20 ft. long, 10 in. wide, and If in. thick ? 
60 pieces siding 8 ft. long, 5J in. wide, and 1 in. thick ? 
4^' At $15.25 per thousand, find the total cost of : 
'^l^ boards 10 ft. long, 16 in. wide, and 2| in. thick. 
^^3oards 9 ft. long, 14f in. wide, and 3J in. thick. 
5 boards 16 ft. long, 13 in. wide, and J in. thick. 

A71S. $6.50. 
JfO, Find the cost of the |-inch flooring required for a 
room 36 ft. long, and 20 ft. wide, at $16|^ per thousand. 

50. A garden is 15 rods long, and 12 rods wide ; what 
will be the cost of a 2J-in. plank sidewalk, 3 ft. wide, 
around the outside of it, at $18 per thousand ? 

51. A bridge is 300 yd. long, and 40 ft. wide ; how 
many feet of 2-inch plank will be required for its two 
foot-paths, each of which is 8 ft., wide ? 

52. At $12 per thousand, find the cost of covering the 
whole bridge in No. 51, supposing the plank on the road- 
way to be 4^ in. thick. Ans, $1512. 

53. How many 4x5 rafters, 30 ft. long, and placed 21 
in. apart, are required for a double roof 70 ft. long ? 

Ans, 82 rafters. 



i 
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5Jf: Find the roat of the rafters required for 3 roofs, 
havitis; the samo dimeuBione as the one in No. 53, at 
•14.50 per M. Aths. SlTS.So. 

r55. Find the cost of a close board fence, 75 rods long, 
10 ft. higli, and 1^ In. thick, at «33.50 per M. 

arO.VK AX I* BRICK wo UK 

56, How many perches of stone are there in a pile 
325 ft. long, 60 ft. wide, and 1(> ft, high ? 

Note.— A perch of stone = lOi ft. x \\ ft. x 1 ft. = 24} cu. ft.. 
and a part of a porch is counted a whole one. 

57. Find the cost of the stone required for a wall 25 
ft. long, 13 ft. high, and 3 ft. thick, at *1.20 per perch. 

68. A cellar is 32 ft. long, 20 ft. wide, and 15 ft. deep ; 

what will be the cost of the atone required for its 30-in. 

i, at 41.30 per perch ? Ans. *137.80. 

JToTK, — It is customary to [neaaiire atoiind the outside of tho wall, 
, How many cords of stone in the pile in No. 56, 
reckoning 128 en. ft. to the cord ? Ann. a031^ cd. 

60.' If a cord of stone will make 100 cu. ft. of wall, 
how many cords will be required for the walla in No. 58 ? 

Gl. A stone house is GO ft. front. 125 ft. deep, and 100 
ft. high : the cellar walls are 15 ft. high, and 3 ft. thick. 
What did they cost, at 85^' a cu. yd. ? 

■SS. Find the cost of the remainder of the stone work 
Jfo. fil, at thf a CI1, yd., supposing one half of it to be 
ft. thick, and the other half \\ ft. thick. 
63. Stone-masons reckon a cu. yd. of sand and 3 bii. 
t>t lime to a conl of stone. How mucii of each wOI be re- 
quired for the collar wails in No. fil ? 
^^Kr64' Find the number of bricks required for a wall SO 
^■t long, 10 ft. high, and l\ ft. thick. 
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Notes. — 1. The dimensions of a brick are about 8( in. by 4 in. 
by 2i in. 

2. To a cu. ft. we commonly reckon 27 bricks laid dry, or 20 
bricks laid in mortar. 

65. At $10.50 per thousand, what is the value of a 
pile of bricks 70| ft. long, 48 ft. wide, and 15 ft. high ? 

Ans. $14458.50. 

66. How many bricks, laid 8 in. by 4 in., will pave a 
walk 90 ft. long, and 15 ft. wide, with no allowance for 
edges or waste ? Ans, 6075 bricks. 

67. How many bricks are required for a wall 32 ft. 
long, 16 ft. high, and half a brick thick ? 

Note. — In half -brick walls, each brick has an external surface 
of 9 in. by 3 in. ; in atngle-brick walls, 41 in. by 3 in., or 14 in. of 
surface ; in a-'hrick-cmdrOrhaZf walls, 10 in. of surface ; and in dou- 
hle-brick walls, 7 in. of surface. 

68. At $8 per thousand, find the cost of the bricks re- 
quired for the double-brick walls of a basement, 75 ft. 
long, 40 ft. wide, and 12 ft. high. Ans. $454.22. 

69. How much less would the bricks in No. 68 tost, if 
the walls were a brick and a half thick ? 

70. How many bricks will be required for a single 
brick wall 60 ft. long, and 84 ft. high ? 

71. The front wall of a house is 125 ft. long, 75 ft. 
high, and 2 bricks thick. Find the cost of the bricks 
required, at $9 per M., allowing for 2 doors and 24 win- 
dows, each 8 ft. by 4 ft. Am. $1581.674. 

72. Find the number of bricks required for one course 
of a chimney with a flue one foot square. 

Ans. 8 bricks. 

Note. — The walls of an oitlinary chimney are 4 inches thick, the 
bricks being laid on their broadest face. 
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3. A chimney is 50 ft. high, aud its flue TJ in. by 
1.; how many bricks were used in its eonatruction, 

Kikoning a mortared brick 3 in. thick ? 

, Find the cost of the bricks for a chimney 30 ft, 

igh, and having a 10-inch flue, at tl2 per M. 



I 75. How many bunches of shingles are required for a 
lonble roof 30 ft. long, with 16-ft. rafters ? 

re. — 1000 shingles make 4 bunches, and cover 100 sq, ft. al 
e. They are 4 In. wide, are generally kid 4 in. to the weather, 
•n sold only in whole bunches. 

76. Find the number of shingles required for a double 
ipof 35 ft. long, with 20-foot rafters. 
I 77. Find the cost of the shingles in No. 76, at 14.25 
Mr thonsand. A718. $42.50. 

78. A roof is 87J ft. long, aud 30 ft. wide ; what will 
% cost to shingie it, at (4 per M. ? 

^ 79. How many bunches of shingles are required for 
Sie roof in No. 78 ? Ans. 105 bunches. 

' 80. In No. 78, bow much, more or less, would it cost 
D use metallic shingles, at iib.'i') per thousand, if each 
pingle covers 20 sq. in. of surface ? Aus. S5.77 less. 
I 81. A room is 16 ft, long, 14 ft. wide, and 12 ft. high ; 
1 many bunches of laths are required for its walls and 
ceiling ? Aus. 35 bunches, 

NoTR. — Laths are 4 ft. long, 1^ in. wide, and are laid g of an inch 
A bunch contains 50. and will cover three sq. yd. of surface. 

[ 8£. How many bunches of laths are required for a 
mm 75 ft. long, 56 ft. wide, and 16 ft. high, allowing 
r 3 doors and 13 windows, each 14 ft. by (i ft, ? 
r Note. — Deduct only one halt ut the surface of the openings. 




83. Find the cost of the latha in No. 83, at 250 a 
bunch. Ang. »7S. 

84- At 40^ a bunch for laths, 5}t a sq. yd, for labor, 
and 8^ a pound for nails, allowing u balf-ponnd to a 
bunch, what wit! it cost to lath a hall 124 ft. long, 60 ft. 
wide, and 50 ft. high ? Ans. *565,08. 

85. What would be the difference in the cost of the 
laths in No. 84, if they crossed each other p 
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86. Find the cost of plastering the walls and ceiling 
of a room 87-1 ft, long, 64 ft. wide, and 15 ft. high, at 
215* per sq. yd. Ans, t209.30. 

87. A room ia 40 ft. long, 25 ft. wide, and 14 ft, high. 
It has 3 doors, and 10 windows, each 13 ft. by C ft. 
What will it cost to plaster it, at 18}* per sq. yd.? 

Note.— Allow Inr only halt the surface of the openings. 

88. What will it cost to plaster 3 rooms, each of which 
is 18 ft. square, and 12 ft. high, @ 22^ per sq. yd. ? 

89. At 16(t a sq. yd., find the coat of painting the walla 
in No. 88. Ans. *4fi.08. 

90. What will it coat to kalsomine the ceilings in No. 
88, @ 8if* a sq. yd.? Anx. $9.18. 

91. Find the cost of painting a double roof 50 ft, by 
35 ft., @ ISf* a sq. yd. .-Iks. S78.40. 

,92. How many rolls of paper are required for the ceil- 
ing of a room 33 ft. long and 10 ft. wide ? 

Note.— A roll of wul!-[)B[>er is 34 It. IntiR. atiil U 't. wide. A 
double roll is 4S ft. long:. Dealera will not sell a part ot a roll. 

93. Find the number of strips of paper required for 
the walla of a room 15 ft. long, 12 ft. wide, and 13 ft. 
high, allowing for 4 windows and 1 door. 
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Note. — In estimHting, paper-hangers iliviUe the diatanoo urouml 
the room, atier dtiliu.'tiug 3 ft. for each opening, by IJ ft., the 
width of a, roll. 

94^, How many rolls will paper a room 43 ft. long, 30 
fi, wide, Jind I'i ft, high, with 10 windows and 4 doors ? 
Ans. 46 rolls. 

95. Find the cost of the paper in No. 94, at 65^ per 
double roll. Ans. 814.95, 

96. In No. 94, how much would be gained by nsiiig 
single rolls, at ib^ per roll? Ana. J3.45, 

97. Find the cost of papering a room 22 ft. long, 18 
it. wide, and 9 ft. high, with openingB and a cornice, 
at 50l* per double roll. Ans. 44.00. 

Note. — An allowiinct' of one foot is niaile foi' b cornice. 

9S. In No. OT, find the cnst of a border, @ 8f* a yd. 

99. At lo^* a roll, and 5^ a yd. for border, what will it 
cost to paper the walls of a hall 85 ft. long, 6a ft. wide, 
and 13 ft. high, with a cornice and 8 double openings ? 

100. A room is 26 ft. long and 18 ft. wide ; how should 
the breadths of a carpet, one yard wide, be laid in order 
to have the least jiosaiblo waste ? Ans. 2C> ft, long. 

101. In No. 100, how many yd. would bo required if 
the " breadths " were !aid 18 ft. long ? Ans. 54 yd. 

lOZ. A room is U ft, long, and 24 ft. wide ; find the 
cost of carpeting it with carpet 2? in. wide, @ 80^ a yd. 

103. Find the cost of carpeting a room 16 ft, by 15 ft., 
with carpet 37 in. wide, at *1.25 a yard. 

104. Allowing a waste of d in-, per breadth in match- 
ing, find the cost of carpeting 4 rooms having the same 
dimensions as No. 103. 

10.5. Id No. 103, find the value of the carpet wasted 
by laying the breadths lo ft. long, Ans. $5.83. 
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200. The Metric System is a series of measures 
whoso units are derived from a fixed standard called the 
Meter, 

301. The Meter is the unit of length. It is equal to 

the ten-millionth 
^ part of the qnad- 
^ rant of the terres- 







trial meridian^ or 
39.37 in. 

This system of 
weights and meas- 
ures is expressed on 
the decimal isoaie of 
notation. Having 
established the unit 
of each measure, we 
derive the other de- 
nominations by tak- 
ing (locimal multiples and divisions of it. Thus, there are five 

PRINCIPAL UNITS. 

The Meter (meter), for measures of length. 

The Are (air), " *' surface. 

The Stere (stair), *' '* volume. 

The Idler (leeter), '* '* capacity. 

The Gram (gram), " * ** weight. 

• 

The higher denominations of each measure are expressed by 
phicing, successively, before the name of its unit the following 

Greek words: 



Deca 

To"' 



Hedo 

~ioo"' 



Kilo 
1000' 



Myria 
10,000' 



H MEABITUES OP I.ENOTH. IS? 1 


^^ ThelowerilenominBlinns,!))' the Latin prefixeB, ^^^H 


H Dfci Milli ^^^M 




Heace. the 
ring diagTft 


Decs 


he tables 


may 


e illustr 
Votame. 


atedby 


the lol- 
WOg/U. 




^^E 


Deca 


Metfb. 


An. 


Stere. 


Liter. 


GaA«. 




■ 


^ A-,7« 
J/j/na 
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MEASURES OF LENGTH. 


i 


I 


80S. In meaaures of length the prin- 
^ cipal unit is the Meter. It ia eqniv- 
«^ aleiit to 39.37 inohes, or l.l)!>3f> + 
5' ynrda. 


3C 


^l^t 


'»■ TABLE. 




1 


10 millimttcrs (mm.) = 1 et-n 
10 eeutimetera = 1 dec 
Hl(iedmetGrH =lme 
„ 10 meters = 1 di'ci 
10 decftnieters = 1 hep 
1(1 hpcKimetiprs = 1 kilo 
10 kilomete!^9 = 1 my 


i meter. 
lej. 


. dm. 


meter.. 

□meter, 
mettr.. . 
■iamuter 


. Dm. 

. Hm. 

. Mm. 


1^ 


lUil, a Milri 

70 HhoW ttu 


The iiii'ter is used for nieasiiriiig short di,-;- 
t.ances; us, the length of u street, the height 
^ of a house, etc. 

For great diBtanoes, ae, the length of a 
d, etc., the nnit is the kilomtier or the myriameftr. 
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tion and that of United States money, the table for lineu n: 
may be arranged as follows: 





Ten Thoua.-do 

Thous. -dollars 
Iluiulred-doila 
Ten-dollars. 
Dollars. 


Dimes. 
Cents. 
Milk. 


Uetkig Ststbu. . . 


in 

B P « H P 
.56428 


i i i 

.317 



H W 

The unit, meter, corresponds to the unit, dollar, decimeter to 
dimes, centimeter to cents, etc. 

The number is read 56428.317 meters. To express the same num- 
ber in any other denomination, place the decimal point at the right 
of the required denomination. Thus, 564.28317 Em. is read 
S6i.2S317 heelometers ; 564288.17 dm., SR^SS.n deeimelw*. 

OSAL EXXSCISES. 

1. How many meters in a kilometer ? In a hectome- 
ter ? In a decameter ? 

S. How many decameters in a hectometer ? In a myri- 
ameter ? 

S. What part of a meter is a decimeter ? What part 
of a decimeter ia a millimeter ? 

4- How many meters in 3 hectometers ? In 5 kilo- 
meters ? 
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, How many mm, in 4 m. y In 6 m. ? In 13 cm. ? 
. How many m. in 100 dm, ? In 3000 cm, ? 
\ 7. Bead each of the following : ti.b dm.; 45 cm.; 251 

a.64Km.; 735.8 m. 
f S. Bead 1283.14 m, iu the different denominations 
nt compoBc it. 



I 1. Write 7 Dm. 5 m. 2 dm. in ono number as meters. 

Am. 75.2 m. 
lln like manner, express : 
^ Jp. 2 Km. 4 Hm. 5 Dm. 3 m. as dBcameters, 

Ahs. 245.3 Dm, 
[ 3. 8 Mm. 3 Km, 1 Hm, 4 dm, as meters. 

Ana. 83100.4 m. 
[NoTK, — Ab in deuiiUHl iiiilaliou, all viicniit iiitL-rveiiing orilers ai 
d vlth ciphers. 

J^. 9 Hm. 3 dm. 8 mm. as meters. Am. 900.308 m. 
. 3 Km. 7 Dm, 4 cm, as myriameters, 

Ans. ,307004 Mrn..-^ 
' 6. Reduce 9.25 Km. to meters. Ans. 9250 m. 

7. Beduce 1.243G Hm. to decimeters. 

Ahs. 1243.(idm. 

8. Beduce 8956 m. to hectometers. A7ig. 89.56 Hm. 

9. Reduce 103.94 dm. to kilometere. 

Am. ,010394 Kra.^ 

10. Reduce 342.75 Hm, to myriameters. 

Ans. 3.4275 Mm.^ 

11. In .208006 myriameters how many kilometere P' I 
IB. How many decimeters in 73.1804 hectometers ? J 
13. In 89.726 myriameterB how many kilometers ? 
1^. Beduce 4 Hm. 3 Dm. 3 cm, to myriameters. 
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Isq.cm. 



10 em. 




9^9 HUM* 



MEASURES OF SURFACE. 

203* In measures of surface the principal unit is the 
Square Meter. It is divided into 100 square decime- 
ters^ and is equal 

to 1.196 sq. yd., or 

10.764 sq.ft. 

The accompanying 

diagram represents 
one fourth of a square 

decimeter. One hun- 
dred such decimeters 
equal 1 square meter. 

As indicated by the 

lines of division, a 
square decimeter con- 

tains 100 square centi- 
meters, and each of 
the latter is equal to 
100 sq. millimeters. 



10 cm. X 10 cm. 
10 dm. X 10 dm. 



= 100 sq. cm. = 1 sq. dm. 
= 100 sq. dm. = 1 sq. m. 

TABLE. 



100 sq. millimeters (sq. mm.) = 1 sq. centimeter. . sq. cm. 
100 sq. centimetei-s = 1 sq. decimeter. .. sq. dm. 

100 sq. decimeters = 1 «g. tneter sq. m. 

100 sq. meters = 1 

100 sq. decameters 
100 sq. hectometers 



— . X 9c#« §tv^v%^a • . . . • sq. m. 
= 1 sq. decameter... sq. Dm. 
= 1 sq. hectometer., sq. Hm. 
= 1 sq. kilometer. . . sq. Km. 



LAND MEASURE. 

100 centares (ca.) = 1 are a. 

100 ares = 1 hectare Ha. 

For surfaces of great extent, as the area of a country or state, 
the unit is the scpMire kilom^er, 



BASUBE8 OF SURFACE. 
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In measuring Und, the square meter is called the eenlare; the 
Hquarc decainEter, an are ; and the square hectometer, a hectare. 

The standard unit in land niea<>urf! m tlie are. For eunvenience, 
it is derived immediately from the decameter, instead <if from the 
meter. It contains 100 sq, meters, or nearly 119,6 square yards. 



ORAX. MXSRCISEB. 

1. How many aq. metera in a sq. docamotor? In u 
sq. liectometer ? In a sq. kilometer ? 

S. What part of a eq. centimeter is a sq. millimeter ? 
part of a sq. meter is a sq. decimeter ? 

3. How many centares in a hectare ? Ares in a hectare ? 

j^. What part of a hectare is an are ? What part of an 
are is a centare ? 



R 



¥. 



1. Write 40 sq. Dm. 8 aq. m. as sq. meters. 

SoLunoN, — As each denomination in square measure occupies 
two places, we must fill the vacant tenn' place of aq. meters by a 
cipher. Hence, 40 sq. Dm. and 8 sq. in. equal 4008 sq. m. 

S. Write 10 sq. Hm. 7 sq. Dm. 15 Bq. m. 3 sq. dm. as 
aquare meters. Ans. 100715.03 sq.m. 

5. Write 7 aq. Dm. 9 sq. m, 14 sq. dm. 5 sq. cm. aa 
square- centimeters. Ans. 7091405 aq. cm. 

4. Write 5 Ha. 3 a. 4oa. as ares. A?is. 503.04 a. 
if. Express 540.32 a. aa hectares. Atis. 5.4032 Ha. 
Note. — Wlien the are is the unit, move the point only as many 
indicated, but when the aquare meter is the unit, move it 

6. How many aq. meters in 8. S3 hectares? 
A US. 8^'3O0 sq. m. 

7. How manyaq. dm. iii_73.05 sq. Dm.? 
Ann. 7S0500 sq. dm. 
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ilometers to hectares. 

Am. 618.34 Ila. 
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OF VOLUME. 

lume the primary tinit b the 
al to 1.30799 ou. yd. 

fj Let ABCD-0 rep- 
'y-''i^jf\ roeent a cubic meter, 
^^f , ' Suppose it to bft di- 
■?_.',' vidod intn ten equal 
/'y-' ■■ parts of thesa;ne di- 
/'[''■- mensionsBs the solid 
^-V ■ ABCn. Eaehoftheae 
, ■ ^ . ' parts is one meter 
_,■'.' sijuare, and one deci- 
' / . \ meter thick, and eon- 
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Lastly, each of the sniHl 
bic Uecimetera, such as ab 

1000 cu. mm. = 1 cu. cm 
!0(K»EU. cm. = Icii.dm 
1000 m. dm. =lcu.m 

10 decisterea (ds.) = I 
JO ateres ^ 1 


er 
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St 

del 
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each of nhicli being a 
ong, will be .01 of a cuhic meter. 
solids may also be divided into 10 
Lch being ,001 of tlie cubic meter. 

\BLE. 
.061 cu. in, 

1 liter (eapat'ity) = .0353 cu. ft. 
1 stere = 86,3166 cu. ft. 

MEASURE. 

»-e.(s.) = 35.3186 cu. ft. 
-astere (Dh.) = 3.759 cords. 
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In cubic measure the higher units are not used. The cubic deci- 
meter and cubic centimeter serve chiefly as a basis for the measures 
of capacity and weight. When used to measure wood or stone, the 
cubic meter is called a 8tere {stair). 

As 1000 units of a lower denomination, in this measure, make one 
unit of the next higher denomination, each denomination must have 
three places. Thus, 10 cu. m. 6 cu. dm. 47 cu. cm., written as cubic 
meters, is 10.006047 cu. m., and may be read 10 cu. m. and 6047 
cu. cm. 

WMITTEN EXJEMCISES. 

1. Express 39 cu. m. 70 cu. dm. 2 cu. cm. as cu. meters. 

Ans. 39.070002 cu. m. 

2. Keduce 15 cu. m. 12 cu. cm. to cu. m. 

Ans. 15.000012 cu. m. 

3. How many cu. dm. in 56 cu. m. 25 cu. dm. ? 

Ans. 56025 cu. dm. 

» 

4* How many steres in 17 Ds. 9 s. 4 ds. ? 

Ans. 179.4 steres. 

Note. — In wood measure, each denomination occupies only quo 
place. 

5. Express 235 Ds. 3 s. 5 ds. as decisteres. 

Ans, 23535 ds. 

6. Reduce 7186 decisteres to decasteres. 

Ans. 71 Ds. 8 s. 6 ds. 

7. Reduce 90357054 cu. cm. to cu. m. 

Ans. 90.357054 cu. m. 

8. Express 710.3486 cu. dm. as cu. meters. 

Ans. .7103486 cu. m. 

9. How many cu. dm. in 12 steres ? In 6 cu. m. ? 

10. How many decasteres in 678 steres ? 

11. In 45.178527 cu. m. how many cu. cm. ? 

12. Reduce 11767.5 decisteres to decasteres. 

Ans. 117.675 Ds. 
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MEASURES OF CAPACITY. 

!305. The uait of capacity ia the JAter, It is equal 
ill vohime to 1 cu. decimeter, equal to 1.05671 qt. Liquid, 
or .9081 qt. Dry measure. 



The lUer is pijuftl to the cupiicity of a, bos, or cubical vessel, that 
is one tenth of a. meter, or a decimeter, in length, breadth, and 
depth. The capacity of such a vessel may be divided into 1000 cubic 
centimeters, each of which, in uieiUiures of capttoity, is called, a milti- 



10 milliliters 
10 ceutilitera : 
10 decilitera 
lOIlteTB • 



1 centiliter,.., cl. 
1 deciliter. 

inter I. 

1 decaliter., . . Dl, 



Dry M. 



111. 



LIq. M. 

:j,m fl. oz. 

.845 gi. 
1.0567 qt. 
a.64175g8l. 
3B.4173 " 
! 384.175 " 



10 decaliters = 1 hectoliter... HI. S.S 
10 hectoliters = 1 kiloliter — Kl. j , o! 
10 kiloliters = 1 myrialiter. . Ml. 283.73 bu. 2641.75" 

The liter is used in measuring liquids; but (or measuring large 
quantities of gruiri. tmit, and liquids in cuaks, the hectoliter is era- 
ployed. The latter ia equal to 2fl( gallons, or 3{ bushels. 

ORAL EX EKCiaXS. 

1. How many liters in a hectoliter ? How many deca- 
liters in a kiioliter ? In & hectoliter ? 

2. How many centiliters in a liter ? How many milli- 
liters in a liter ? 
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, What part of a liter is a deciliter ? What part of a 
actoliter is a liter ? 

F many liters in 4J Dl. ? How many kiloiitera 
a 2000 1. ? 

6. What part of a hectoliter ia a dl.? What part of a 
myrialiter is a Kl. 'i 

W BtTTBX SJX BMC la ES. 

1. Express 9 HI. ? DI. 4 1. 8 dl. as liters. 

2. Express 15 Kl. 3 Dl. 6 dl. as hectoliters. 
, 3. How many milliliters in 26,8 deciliters ? 
f 4. Change 718.13 1. to centiliters. Ans. 71812 cl. 

Reduce 50C37 1. to kiloliters. Ans. 50.G37 Kl. 
\ 6. Write 133.4 dl. aa hectoliters. Ans. .1234 HI. 
7- In 16 Dl. 7 dl, how many centiliters ? 

Ans. l«070cl. 

MEASURES OF WEIGHT. 

306. The unit of weight is the Gram. It is the 

weight of a cubic centimeter of distilled water at its 
maximum density, 39.2° F., or 4° C; and is equal to 
.03527 oz. avoir,, 
or 15.433 Troy gr. 

A vessel having 
thp Pdpatity of a pu- 
hie dcyi meter, »n<l 
filled with pure water 
at its greatest tlen- 
sitj, weighs one thou- 
sand grams, and ia 
" tn the weight of the 
capaoity of a uubiu 
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TABLE. 

10 milligrams = 1 centigram eg. .1543 gr. Tr. 

10 centigrams = 1 decigram dg. 1.543+ " 

1ft 1 • i J 15.432+ " 

10 decigrams = 1 gram g. -J rx<^^^^ 

^ ^ ^ 1 .03527+ oz. av. 

10 grams = 1 decagram Dg. .3527+ ** 

10 decagrams = 1 hectogi'am Hg. 3.5274+ " 

.r,. . . S kilogram, } ,^ (2.6792 lb. Tr. 

10 hectograms = 1 -^ , ., >- Kg. < . .^.^ „ 

i or kilo ) ° ( 2.2046 lb. av. 

10 kilograms = 1 myriagram. ... Mg. 22.046 

100 kilos = 1 quintal Q. 220.46 + 

10 quintals = 1 ton T. 2204.62 + " 

The kilogram is used for weighing groceries and common arti- 
cles ; the gram for weighing letters, gold, and medicines. For arti- 
cles of great weight, as coal and hay, the metric ton is the standard. 

The kilogram, or kilOf weighs about 2J pounds, and the metric 
ton about ly^^ common tons. 

Note.— The U. S. nickel five-cent piece is 2 centimeters in diam- 
eter, and weighs 5 grams. The lawful weight of a letter for a sin- 
gle postage of 2^, is 15 grams, or the weight of three nickels. 

O MJ.Z EXERCISES. 

1, How many grams in a. decagram ? In a hectogram ? 
In a kilogram ? 

2. How many decigrams in 40 centigrams ? How 
many grams in 1000 milligrams ? 

«?. What part of a decagram is a decigram ? What 
part of a kilogram is a decagram ? 

^. How many metric tons in 3000 kilograms ? How 
many hectograms in 400 grams ? 

5. How many grams in 75 decagrams ? How many 
kilograms in 5 metric tons ? 

6. How many kilos in 4 quintals ? How many tons 
in 40 quintals ? 
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WRITTEN EXERCISES, 

1. Express 16 Kg. 7 Dg. 8 g. as grams. 

^. Write 45 Dg. 2 g. 9 dg. as grams. Ans. 452.9 g. 

3. In 82.13 g., how many decigrams ? 

4' How many milligrams in 15 g. 4 dg. ? 

5. Change 837.52 eg. to grams. Ans,S,d762 g. 

6. Eeduce 703.49 g. to hectograms. 

7. How many metric tons in 9860.50 kilograms ? 

A71S. 9.8605 T. 



-•-♦-•- 



^A/'RITTEN REVIE^A/'. 

1. Find the sum of 71 m. 2.5 Hm. and 6 dm. 

A71S, 321.6 m. 

Note. — The ordinary operations in metric measures, are per- 
formed according to the principles of decimals. 

^. What is the difference between 127 Km. 3 Dm., and 
274 Hm. 4 dm. ? Ans. 99629.6 m. 

3. Find the cost of 16.25 m. of cloth, at $2.50 per 
iheter. Ans, $40.62^. 

4- How much did I receive for 63.75 Dl. of milk, at 
6^ a liter? Ans, $38.25. 

5. A man bought 36.42 hectares of land, at $1.25 per 
are. What was the cost of the land ? Ans, $4552.50. 

6. What is' the value of a cubical bin of grain whose 
edge is 3 meters, at $1.25 per hectoliter ? 

7. A grocer bought 542 Kg. of raisins, at 20^ a kilo, 
and sold them at 25^ a pound. How much did he gain ? 

8. A room is 120 dm. long, and 75 dm. wide. How- 
much will it cost to plaster the ceiling, at 22^^ per square 
meter ? Ans. $20.25. 
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9. At 60^ a bu., what will 80 hectoliters of com cost ? 

Ans. $136,176. 

10. If I buy 130 yd. of carpet, at 85^ a meter, and sell 
it at the same price per yard, how much will I gain ? 

Ans. $9.46. 

11. What will be the gain on 200 stores of wood, 
bought at 60^ a store, and sold at $2.50 a cord ? 

Ans. $17.95. 

12. How many cubic meters in a block of marble 11 
ft. long, 5.351 ft. wide, and 3 ft. thick ? 

Ans. 5 cu. m. 

13. What must be the height of a pile of wood which 
is 8.5 m. long, 6.3 m. wide, and contains 289.17 stores ? 

Ans. 5.4 m. 
i^. How many 5^ pieces can be made of a bar of 
metal weighing 86 hectograms ? Ans. 1720 pieces. 

15. What will be the profit on 2150 liters of molaases, 
bought at 4^ per liter, and sold at 28^ a gallon ? 

16. How many miles will an engine run in 8 hours, at 
the rate of 28,5 Km. an hour ? Ans. 141.68 miles. 

17. From a barrel, containing 76 Kg. of sugar, were 
taken three parcels of 42.50 Hg. each, and four parcels 
of 97.50 Hg. each. How much sugar was left in the 
barrel ? Ans. 24.25 Kg. 

18. How many jets can be fed by a gasometer holding 
36000 cu. m., if each jet burn 150 1. in an hour, and is 
used for 6 hours every evening ? Ans. 40000 jets. 

19. Find the cost of papering a room 13 m. square, 
and 2.5 m. high, with paper 20 cm. wide, and 6.25 m. in 
a roll, at 80^ a roll ? Ans. $83.20. 

20. A lady bought 66.1628 yd. of silk in New York. 
What would she have paid for it in Paris, at $5J- per 
meter? Ans. $317.63. 
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COMMERCIAL ARITHMETIC. 



PERCENTAGE. 

!• Percentage is a method of computation having 
100 for its unit or base. 

The sign of Percentage is the symbol, %, called j9er cent., which 
is an abbreviation of the Latin per centum, and signifies by the 
humdred. Thus, 8% means 8 of every hundred. It may refer to 
any denomination, and may denote 8 cents of every hundred cents, 
8 dollars of every hundred dollars, 8 bushels of every hundred 
bushels, etc. 

3. The elements of percentage are the Base, the Rate, 
and the Percentage. 

3, The JSuse is the number of which the percentage 
is taken. 

4, The Mute is the number denoting how many 
hundredths of the base are to be taken. 

5, The Percentage is the result obtained by taking 
a certain number of hundredths of the base. 

6, The Amount is the sum of the base and the 
percentage, 

7, The I}ifference is the remainder obtained by 
subtracting the percentage from the base. 
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In the statement 8% of |400 is |32, the base is |400 ; the ratey 
8%, or .08 ; and the percentage, |32. The amotmt is |400 + $32 

= $432 ; and the difference, $400 - $32 = $368. 

« 

8. One per cent, of any number is 07ie hundredth of 
it ; four per cent, is foicr hundredths^ and, in general, 
any per cent, of a number may be expressed as so many 
decimal or fractional parts of that number ; thus : 



BATE. DECIMAL. FRACTIONAL. 


RATE. DECIMAL. FRACTIONAL 


1^ - -01 Tiff 


\%- .005 -^ 


h% .05 ^ 


i%-.m5 -:th 


10^ .10 iV 


50% — .50 — ^ 


Vl\% .vi\ \ 


66|^- .66f- 1 


25^ — .25 — ^ 


75^ - .75 - f 


33i% - .^^ - \ 


125^ - 1.25 — IJ 



OBAIj mxbrc ises, 

1. How many hundredths of a number is 9% of it ? 



11^? 16^? 25^? 18^? 50^? G4^? 80^.^ 90^? 

2. What part of a number is 25?^ of it ? 10^? 20^? 
50jg? 75^? 15J^? 12i^? IGf^? 33^^? 6f ^ ? 

3, What 'per cent, of a number is J of it ? J ? | ? 
I? f? f? i? i? I? i? f? ^t ^? 

4' What jt;er ce7it. of a number is .03 of it ? .05 ? 
.11? AG? .225? .1875? .0G5 ? .0625? .7533^? 
.GGOf? 

WRITTEN JCXERCISES. 

1, Express S% as a decimal and as a common fraction. 

Solution. — Since 8% signifies 8 on 
OPERATION. iiip liundrcd, it may be expressed 

^ = .08 = yg-^ = J^ decimally, .08 ; or, as a common frac- 
tion, ,5^= A. 
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Express in the same manner : 

2, %%\ 6^; 20^; 12^; 40^; \h%\ 55^; 

3. 142^ ; li8^ ; ^\% \ H% ; ^Ufc ; m% ; 
5- i%; ifo; 1%; i%; i%; i%; ■h%\ ifo- 

Change to expressions with pe?- cent, sign : 

6. .04; .27; .45; .375; .06^; .05; .5; .0G25. 

' • il il i'y ^y -^y if i'y i> i'y I > iV 

Case I. 

9. The base and rate being: ^ven, to find the 
percentag^e, or amount, or difference. 



OMAJO JEXEB CIS XJS. 



1. What is 20^ of 80 ? 

Solution.— Since 20^ = ^^%, or i, 20% of 80 is equal to \ of 80, 
or 16. Hence, 30% of 80 is 16. 



How much is : 

2. 9jgof300? - 

3. 25% of 160 ? 

4. 30^ of 120? 

5. 12|^of 480? 

6. 33iJ^of 600? 



"What is : 

7. 50J^ of 60 sheep ? 
S. 75^of40bbl.? 
9. 16|^ of 36 hhd. ? 

10. 20^ of 350 eggs ? 

11. 37^% of 164 ? 



12. What are my expenses, if I earn $800 a year and 
expend 30^ of it ? 60^? 25^? 15^? 27^? 

13. What is the amount of 40 increased by 5% of 
itself? BOjg? 12^^? 66^0? 40^? 

14. How much is $16 increased by 25^ ? $60? $250? 
1900? $1000? $24000? 



4 PEECENTAGB. 

15. What is the remainder after decreasing 600 by 
20^? 15^? 90^? 60^? 75^? ^%? 

16. What remains after deducting 3^ irom 200 gal. ? 
16^ from 50 gal. ? 40^ from 70 gal. ? 

17. The base is $G80 and the percentage is $160.40; 
what is the amount ? The difference ? 

18. The base is 800 and the rate 75^; what is the 
percentage ? The amount ? The difference ? 

19. The base is 400 sheep and the rate 20^ ; what is 
the amount ? The difference ? 

WRITTEN EXEItCISES, 

1. What is 35^ of 140 lb. ? 

OPERATION. 
140 

'^^ Solution.— Since 35J& = .35, then 35J& of 140 lb. 

700 = 140 lb. X .35, or 49 lb. 

420 
49.00 lb. 

KuLE. — To find the percentage, multiply the base 
by the rate. 

Formula : P = B x R. 
What is : 

2. 26^ of 1828? Ans. 1215.28. 

3. 24^ of $25.50? Ans. $6.12. 

4. U% of 3276 mi.? Ans. 2751.84 mi. 

5. 66|^ of 4860 bu. ? Ans. 3240 bu. 

6. 40|^ of 675 gal.? Ans. 272.7 gal. 

7. 112^ of 435? Ans. 487.2. 

8. 72i^^of 1608? Ans. 1165.8. 

9. 4A^% of 1200 sheep ? Ans. 534 sheep. 
10. 125^ of $8500 ? Ans. $10625. 
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11. What is 116|^ of 1250 bu. ? Ans. 1458^ bu. 

12. A lawyer having collected 12460, charged a fee of 
6^ ; what was his fee? Ans. $147.60. 

13. Sold at a loss of 24^, a horse that cost $250 ; 
what was the loss ? Ans. $60. 

14* If goods purchased for $1050, are sold at a gain 
of %\%y how much is gained ? Ans. $87.50. 

15. Which is the greater, and how much, Q\% of 
52250, or Z\% of 96470? Ans. The second, 110.825. 

16. A drover having 3200 head of cattle, sold 25^ of 
them at one time, and 50^ of the remainder at another 
time ; how many had he left ? Ans. 1200. 

17. In a freight of 360 bbl. of apples, 15^ were dam- 
aged ; what was the value of the remainder at $2.75 a 
bbl.? Ans. $841.50. 

18. Six years ago a city had a population of 138450, 
which has increased 18^ ; what is its present population? 

Ans. 163371. 

19. The base is $13770, and the rate 33^% ; what is 
the percentage ? the amount ? the difference ? 

Ans. To first, $4590. 

20. Bought a house for $8764, and sold it at a gain of 
^% ; how much did I receive for it ? Ans. $9508.94. 

21. WJiat is 40^ of 6 gal. 3 qt. 1 pt. ? 

Ans. 2 gal. 3 qt. 

22. What is 12^^ of 6 yd. 2 ft. 8 in. ? 

Ans. 2 ft. 7 in. 

23. What is %% of £123 I65. M. ? 

Ans. £2 95. 6. 42 J. 

24. What is the difference between ^\% of $18000, and 
2J^ of $19000? Ans. $110. 

25. Jl the base is $25000, and the rate 37^^, what is 
the amount? Ans. $34375. 
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Case II. 



10. The base and the percentage being given, 
to find the rate. 

ORAJL JBXEItCISES. 

1. What per cent, of 8 is 4 ? , x 
Solution.— Since 4 is i of 8, it is i of lOOJg of 8, or 50^ of 8. 

2. What per cent, of 72 is 36 ? 24 ? 18 ? 6 ? 8 ? 

3. What ^ of 144 is 36 ? 24? 18? 6? 8? 

4. What % of $40 are 15 ? 120 ? 116 ? 125 ? 130 ? 
6. 18 is what ^ of 36 ? 54 ? 24 ? 18 ? 6 ? 

6. 2 ft. are what %oil yd. ? 8 oz., of a pound (avoir- 
dupois) ? 

7. What ^ of a gal.' are 3 qt. ? 6 qt. ? Of a bu. are 
3pk.? 7qt.? 

8. What ^ of a hhd. are 35 gal. ? 40 qt.? 31| gal. ? 
P. The base is 45 and the percentage 9 ; what is the 

rate ? 

10. The amount.is 96 and the percentage 6 ; what is 
the base ? The rate ? 

11. The difference is 80 and the percentage 20 ; what 
is the base ? The rate ? 

12. Bought coffee for 27 cents and sold it for 30 cents ; 
what was the gain % ? 

13. What part of 25 is 12 J ? What % ? 

14. What part of 50 is 6 J ? What % ? 

15. What part of 20 is 6f ? What ^ ? 

16. What part of 100 is 33J ? What 5^ ? 

17. What part of 100 is 8^ ? AVhat % ? 

18. What part of 125 is 62| ? What % ? 

19. What part of 149 is 37i ? What ^ ? 



/ 
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WRITTEN EXERCISES. 

I. What per cent, of 1625 are $25 ? 

OPERATION. Solution.— Since |625 are 100% of $625, 

2g __. 1 and $25 are ^, or ^ of $625, $25 are ^ of 

Or, 

625 ) 25.00 ( .04 ^^» since $25 are the product of $625 mul- 

^e (\(\ tiplied by the rate, the rate must be the quo- 

tient of $25 divided by $625, which equals 

•04=4^ .04, or 4%. 

EuLE. — Divide the percentage by the base. Or, 
Take such a part of 100% cls the percentage is of 
the base. "^ 

Formula : R = P-i-B, 

What ^ of : 

g. 800 is 40 ? Ans. 6%. 

3. $5 are 50^ ? A7is. 10%. 

4- 63 gal. ar«r9 gal. ? Ans. 14^%. 

5. 1850 she^ are 518 sheep ? Ans. 28^. 

6. 372 bn. are 55| bu. ? Ans. lb%. 

7. I is J ? Ans. 2S4t%. 

8. $8.50 are $1.70 ? Ans. 20^. 

9. 7884 is 5256? Ans. 66f^. 
10. 43jt is 7i ? Ans. 16f ^. 

II. 4: cwt. 40 lb. are 44 lb. ? Ans. 10%. 

12. Find what per cent. 12^. M. are of £2 10s. 

Ans. 2b\%. 

13. A man having $37840, purchased a house for 
$7851.80 ; what per cent, of his money did it cost ? 

Ans. 20i^. 
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IJf, An agent charged $45 for collecting a bill of 
$1500 ; what per cent, did he charge ? Ans. 3%. 

15. What rate % is charged by an auctioneer who re- 
quires $60 for selling $4000 worth of furniture ? 

Ans. li%. 

16. What per cent, is gained by selling for $230 a 
horse that cost $180 ? Ans. 27|^. 

17. The amount is 325 and the base 250 ; what is the 
rate ? Ans. 30^. 

IS. What per cent, of 72 lb. are 2 lb. 4oz. (avoir.) ? 

Ans. 3^%. 
19. The difference is 2700 and the base 3000 ; what is 
the rate ? Ans. 10^. 

Case III. 

» 

11. The rate and the percentage beings griven, to 
find the base. 

OMAZ BXERCISES. 

i. 8 is 25^ of what number ? 

Solution. — Since 8 is 25 % of a certain number, it is -ffj^^ or \ of 
it. Hence, if J of the number is 8, |, or the number, is 32. There- 
fore 8 is 25 J& of 32. 



Of what number : 

2. Is 4, 20^ ? 80^ ? 

3. Is 10, 10^ ? 125^ ? 

4. Are $16, b% ? 12^ ? 

5. Are 80 gal., 14^? 133 J^? 



6. Isl, i^? 12J^? 

7. Is I, 50^ ? 10^ ? 
8.' Is 25, 6i^ ? i^% ? 
9. Is 3|, 20^ ? 12C^ ? 



10. The percentage is $40 and the rate %\% ; what is 
the base ? 

11. The percentage is 45 gal. and the rate 20^ ; what 
is the amount ? The difference ? 
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X^,. A man sold 360 sheep, which was 15jg of his flock ; 
how many sheep had he ? 

13. Having lest 30^ of my money, I had 1700 left ; 
how much had I at first ? 

14. VZ% of 200 is b% of what number ? 

15. Of what are 2 ft. 4 in., 'Zb% ? 

WRITTEN JEXJEMCISJSS. 

1. Of what number is 468, 6b% ? 

OPERATION. Solution. — Since 468 is the percentage, 

453 _i_ g5 __ »^20 ^^ product of the base multiplied by .65, the 

base is equal to the quotient of 468 divided 
Or, by .65, which is 720. 

13 __ IfiQ ^^' ^^^^^ ^^ is 65% of the base, it is j%% 

a — 4:b8 ^j. ^ ^j ^j^g ^^^^ rpjjgj^ if iJ = 468, ^fe will 

t^F = 36 equal 36, and fj, or 100% = 730. 

M = 720 

EuLE. — To ^n.^ the base, divide the percentage 
by the rate. 

Formula : B = P -i- li. 

Of what are : 

g. $964, 53^ ? Ans. $1800. 

<?. *1683, 27^ ? ^W5. $6233^. 

^. $3000, 37^^ ? Ans. 18000. 

5. 626 hhd., 62^^? A71S. 840 hhd. 

6. 120 lb., 16^ ? ^?^A^ 750 lb. 

7. $6300, 16% ? ^W5. $42000. 

8. $16|, 25 J^? ^ws. $65|. 

9. $f, 37 J^ ? . A71S, 



10. 460 ft. 10 in., 20^ ? ^W5. 2304 ft. 2 in. 

ii. How many acres in a farm of which 736 acres 
are 24^? A71S. 3066f A. 
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IB. Mr. Olwell sold 45^ of his property for •174438.90; 
what was his property worth ? Ans, 1387642. 

13. A clerk spends yearly $405, which is 18^ of his 
salary ; what is his salary ? Ans. $2250. 

14' Mr. Feldhaus bought flour for 18500, which was 
dd\% of what he was worth ; what was he worth ? 

Ans. 125500. 
16, A man having 50^ interest in a steamboat, sold 
18|^ of his share for $7968.75; what was the value of 
the steamboat ? Ans, $85000. 

16. A workman after having his wages increased 8^, 
received $2.16 per day; what were his daily wages before ? 

Ans. $2. 
Case IV. 

13. Given the amount or the differeneey and 
the rate, to find the base. 

OJB^X EXERCISES, 

1, What number increased by 10^ of itself equals 55 ^ 

Solution. — Since 55 is the number increased by 10^ of itself, it 
is ti Jj ^^ i J o' the number !nence the number is 10 times the ^ of 
55, or 50. 

2, What number diminished by 20^ of itself equals 16? 

Solution. — Since 16 is the number diminished by 20% of itself, 
it is y*^"^, or f of tlie number ; hence the number is 5 times the J of 
16, or 20. 

What increased by : What diminished by : 



3, 30^ is 260? 

4, 25^ is 5? 

5, 6J^ is 34 lb.? 

6, ^% is 65 ? 

7, bO% is 81 yd. ? 



8. 40^ is 120? 

9, 20^ is 28? 

10, 33i^is46? 

11, 8jgis£69? 

12, 50^is2i? 
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13. The amoimt is 240, and the rate 20% ; what is the 
base ? 

1j^. The difference is 140, and the rate 30^ ; what is 
the base ? 

15. Sold coffee for 30^, which was a gain of 20^; 
what was the cost ? 

16. After using Q0% of a piece of wire, James had 
30 ft. of it left ; how many feet were there in the piece ? 

WRITTEN EXERCISES. 

1. What number increased by 35^ of itself equals 
108? 

OPERATION^ Solution. — Since the number in- 

1.00+ .35 = 1.35 creased by 35% of itself, is equal to 108, 

108-1-1.35 z= 80 then 108-f-1.35, or 80, equals the number. 

Or, 

.35 = -^j^ = T^ Or, if the number be increased by 35% 

|-j[- -|- y*^ == 1^ of itself, it will then be equal to |S + /^ 

fj = 108 = tJ of itself. Hence |J of the number 

1 -_ 4 = 108; and -^ of it = 4; and fj, or the 

-jv QT. number itself = 80. 

2. What number diminished by %% of itself equals 
736? 

OPEBATION. Solution.— Since 736 is 8% less than the 

1.00— .08 = .92 number, it is 92% of the number; then 736 
736^.92 =: 800 -^.92 = 800, or the number. 

Or, 

.08 = jItj- = t/^ 

2 8 jj 28 ^^» ^^ —-iz of the number. Hence if 

If _ lyoft ~" tl» the number itself, be diminished by ^, 

fl — 735 . ^YiQ remainder = |f = 736; and Jt = 32; 

^= 32 J and If = 800. 
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KuLE. — To find the base, divide the amount by 
100% plus the rate, or the difference by 100% minus 
the rate. 

Formulas : {\)B = A-i- (100% + R\ (2) B = D-^ {mi% - R\ 
AVhat number increased : ,< 



\i- 



3. By 30^ = $975 ? Ans. $750. 

4. By ^% = 760.5 yr.? ^ Ans. 702 yr. 
J. By 12i% = 20J oz. ? Ans. 18 oz. 

6. By 18^ = 1180 mi. ? Ans. 1000 mi. 

What number diminished : 

7. By 16§^ = $1080.30 ? Ans. $1296.36. 

8. By 40^ = 2925 t. ? Ans. 4875 t. 

9. By 3i% = 310 bales ? Ans. 320 bales. 
iO. By 37i^ = 687i ^^1- ? ^^«- HOO bbl. 

« 

ii. Goods are sold at a loss of 6%, for $7125 ; what 
was the cost ? Ans. $7500. 

1^. A partner having 23^ interest in a clothing firm, 
sold 40^ of his share for $2760 ; what was the value of 
the portion that remained to him ? Ans. $4140. 

13. The average daily attendance of a school is 483, 
which is S% less than the number on the roll ; how many 
on the roll ? Ans. 625. 

14' A tradesman having drawn 40^ of his bank 
deposit, purchased for 80^ of this amount, a house 
valued at $5120 ; what was the entire amount remain- 
ing ? Ans. $10880. 

15, A government clerk^s salary having been decreased 
15^, is now $1700 ; how much did he receive at first ? 

Ans. $2000. 
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PEOFIT AND LOSS- 
IS. Froflt and Loss are terms indicating the sum 
gained- or lost in business transactions. 

14. The quantities in Profit and Loss are the Cost, 
the Rate, the Oain or Loss, and the Selling Pricey, 
corresponding to the base, the rate, the percentage, anci 
the amount or difference in Percentage. 

Case L '■ 

15. To find the grain, the loss, or the selling: price, 
w^hen the cost and the rate are given. 

ORAL EXERCISES, 

1. Paid 120 for a stove and sold it at a gain of b% ; 
how much did I gain ? What was my selling price ? 

Solution.— If I sold the stove at a gain of 5^, I must have sold 
it for 105^ of the cost. 105% = jJJ = f^. |g = $20, the cost; 
Jjf = ^ of |20 = $1, the gain ; and fj, the selling price, = 21 times 
$1, or $21. 

2. The buying price is $45, and the gain 8%'; how 
much is gained ? 

3. What is the gain, at Z%, on goods bought for $300 ? 

4. What is lost, at 4^, on carpet costing $65 ? 

5. The cost of an article is $224, the loss 20^ ; what 
is the loss ? The seDing price ? 

6. Bought a grand piano for $400, and sold it at a gain 
of \b% ; what was the gain ? The selling price ? 

7. A horse cost 1340 and was sold at a loss of 12^^ ; 
what was the selling price ? 

S. The cost is #450^ the gain 6^ ; required the gain, 

) 

i \ : 
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9. A farm that cost 18200, was sold at a gain of 10% ; 
required the selling price. 

10. How much was gained by selling at an advance of 
2b%y a hat that cost $4 ? 

11. A watch that cost 150, was sold at a loss of 10% ; 
what was the loss ? The selling price ? 

12. What was received for a horse costing $150, and 
sold at a loss of SS-J^ ? 

WRITTEN EXEItCISBS. 

I. Bought goods to the amount of $4000, and sold 
them so as to gain 30^ on the cost ; what was my gain ? 

OPERATION. 

$4000 Solution. — The goods were bought for $4000, and 

.30 sold at a gain of 30^, or .30 x $4000 which is $1200. 

$1200.00 

KuLE. — J. To find i>he gain or loss, multiply the 
cost by the rate. 

II. To find the selling price, multiply the cost by 

100% plus the rate of gain, or by 100% minus the 

rate of loss. 

I e or L = G X B. 

Jformulas: j ^^^ ^ ^ ^^^^^ ^ ^^^^ ^^ ^ ^ ^^^^ _ ^^^ 

^. A merchant bought 64 bbl. of flour @ $6.50 per 
bbl., and sold them at a loss of 25^ ; how much did he 
lose? Ans. $104. 

3. Mr. Baker sold a house and lot which cost $16000, 
at a gain of 12|-^ ; what was his gain ? Ans. $2000. 

jj^. A gentleman entered into a speculation in which 
he invested $15000, and realized 18^ on his investment ; 
what was his gain ? Ans. $2700. 
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5. I bought a horse for $300, and sold him to A at a 
loss of 6^ ; what did A pay for him ? Ans. $282. 

6. A dealer having $2674 worth of cotton on hand, 
lost 60jg of it by fire ; how much had he remaining ? 

Ans. $1069.00." 

7. Samuel Smith bought 40 bbl. of sugar at $13 per 
bbl., and 15 bags of salt at $3^ per bag ; he sold the 
whole so as to gain 15^ on the entire cost ; what was his 
gain ? Ans, $85.50. 

8. A wine merchant paid $450 for wine and $265 for 
brandy. In selling them he gained 15^ on the wine and 
10^ on the brandy ; what was his entire gain ? Ans. $94. 

9. A jeweller sold a watch which cost him $45, for 10% 
of its value ; what was his selling price ? Ans, $31.50. 

10. Bought cloth at $3 a yard and sold it so as to gain 
20^ on the cost ; what was the selling price ? Ans. $3. 00. 

Case IL 

16* To find the rate^ when the cost and the ^ain 
or loss^ or the selling price are given. 

OJtAIj JEXJEHC IS JES . 

1. Bought a horse for $160 and sold him at a gain of 
$40 ; what was the gain % ? 

SoLUnDN. — Since the horse was sold at a gain of $40 on $160, 
there was gained -^j or J of the cost; and ^ of 100% =25%. 
Hence there was a gain of 25%. 

2. Buying, price $350, gain $50 ; required the gain %. 

3. Buying price $219, loss $73 ; required the loss %. 

Solution. — Since there is a loss of $73 on $219, the loss is equal 
to I of the cost; and \ of 100% = 33J%, Hence there is a loss of 
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Jf, Buying price $160, selling price $240 ; required the 
gain %, 

5. Buying price $200, selling price $170 ; required the 
loss %. 

6. Selling price $160, gain $60 ; what is the buying 
price ? The gain % ? 

7. Selling price $10, loss $2 ; required the loss %. 

8. Loss $4, buying price $40; required the loss %. 

9. Gain $19, buying price $76 ; required the gain %. 

10. Loss $24, selling price $216 ; required the loss %. 

11. What per cent, is lost by selling goods for f of 
their cost ? For J ? For f ? For | ? For i ? For | ? For ^ ? 

12. What per cent, is gained by selling for $18 what 
cost $15 ? 

13. From a flock of 30 geese, 6 were lost ; what per 
cent, was that of the flock ? 

1^. A horse costing $280, was sold for $240 ; what was 
the loss ^ ? 

15. Sold a coat for 4 of its cost ; what % did I lose ? 

WRITTEN EXERCISES. 

1. A merchant bought goods to the amount of $400, 
and sold them so as to gain $120 ; what was his gain % ? 

OPERATION. Solution; — Since the gain, 

120 -^ 400 = .30 $120, is a certain % of $400, 

that per cent., or the rate, 
^^' must be the quotient of $120 

120-^400=tV of 100^=30^. -t- 400 = .30, or 80%. 

Rule. — To find the rate, divide the gain or loss 
by the cost. 

Formula : M= G-t- C\ or L-^ C, 
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2. Thomas bought a watch for $80, and sold it for 
$90 ; what % did he gain ? * Ans. 12^%. 

5. What would be the rate % profit on goods bought 
for $920 and sold for $1150 ? Ans. 25^. 

Jf, Bought 420 bbl. flour at $6 per bbl. and sold them 
at $8 per bbl.; what was my gain % ? Ans, 33^%, 

3. A factory valued at $10000 and insured for $8000, 
was destroyed by fire ; what was the loss % ? 

A?is. %0%. 

6. A wine merchant bought 236 bbl. of wine for 
$13452 and sold them at $75 per bbl.; did he gain or 
lose, and what % ? Ans. Gained 31^%. 

7. What ^ do I gain by selling sugar at 11^, that cost 
me 8^? Ans. 31\%. 

8. A man bought a house and lot for $12200 ; after 
paying $300 for improvements, he sold the whole so as 
to gain $250 ; what was his selling price, and what his 
gain % ? A71S. Gained %%. 

9. A vessel loaded with 34000 bu. of wheat was 
wrecked and only 8000 bu. were saved ; what was the 
loss^? Ans. 7G^%. 

10. What % does a grocer lose by selling J of a barrel 
of sugar for what f of a barrel cost him ? A^is. 2b%. 

11. Mr. Curtis bought pine-apples for 20^ more than 
10^ each, and sold them for 15^ less than 10^ each ; 
what did he lose per cent.? Ans. 2d^%. 

12. Mr. Gray sold 2 horses for $150 each. On one he 
gained $45, and on the other he lost $25 ; what was his 
gain^? Ans. 1\%. 

13. A speculator invested $2400 in business. Tlie 
^first year he gained $500, the second $300, and the third 
year he lost $450. What was his net gain % ? 

A71S. 14r^%. 



18 PEBCENTAGE. 

14- I bought cloth at $2.50 a yard ; the marked pric^ 
shows a gain of 40^ ; what will be my gain, if I sell ifc 
for ^ less than my asking price ? Gain ^? Ans. 12^. 

15. A farmer sold a cow to B for f of its cost, who 
sold it to C for 12^^ more than its original cost ; what 
was B's gain % ? Ans. 31J^. 

Case III. 

17« Given the rate and the grain or loss, to find 
the cost. 

ORAL EXERCISES, 

1. I gained $20 by selling goods at an advance of 6% 
on the cost ; what was the cost ? . 

Solution. — Since the gain, $20, is 5% of the cost, then .05 or 
^j = $20, and fj, or 100%, = 20 x 20, or $400. 

2. I gained $25 by selling a quantity of pig-iron at an 
advance of 4^ ; what was the cost ? 

3. An advance of 6% on cloth increases its value $40 ; 
what was its cost ? 

4" A man gained $20 by selling a co^ for 40^ more 
than it cost ; what was the cost ? 

5. Lost $36 by selling goods at 12^ below cost ; re- 
quired the cost. 

6. By selling a house 4^ below cost, a gentleman lost 
$148 ; what did it cost him ? 

7. The gain is 328 and the rate 12^% advance ; what is 
the cost ? 

8. The loss is $75 and the rate 25^ of the cost; what 
is the cost ? 

9. The rate is 10^ advance, and the gain $80 ; find 
the cost. 
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10, The rate is ^^% of the cost ; and the loss *2G6f ; 
required the cost. 

11, Find the cost of a pound of sugar, on which 8^ 
was lost by selling it 1 cent per pound below cost. 

12, Sold a pair of pants at a gain of $1, which was 
12^^ above cost ; what did it cost ? 

WRITTEN JEXEItC IS E8, 

1, By selling a quantity of hay a man gained $180, 
^hich was %0% of the cost ; required the cost. 



OPERATION. 



SoLtJTioN. — Since the gain, $180, is .20 
times the cost, then the cost must be as 
$180 -^ .20 = $900. uauch as .20 is contained times in $180, 
Or which is $900. 

20j^ = -J of the cost. Or, if the gain is 20% of the cost, and 

1 __ $130 gain. ^® gained $180, 20%, or J, must be equal 

6 15900 oost *^ %^^^ ; and f , or the cost, = 5 times 

$180 = $900. 

EuLE. — To find the cost, divide the gain or loss 
by the rate. 

Formula : C = G -^ H, or L -i- B. 

2. Mr. Simpson sold his horse and buggy so as to gain 
$75, which was 12|^ of the cost ; what was the cost of 
the horse and buggy ? Ans. $600. 

3. A sold a cargo of sugar at lb% profit and gained 
$7462.50 ; what was the value of the cargo ? 

Alls. $49750. 

4. Mr. Hoadly bought 250 bbl. apples and sold them 
BO as to gain $125, which was 20^ of the cost ; what was 
the cost per bbl. ? Ans. $2.50. 

5. A druggist bought a quantity of quinine, and sold 
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it at d7ifo profit, thereby gaining $21.60. What did he 
pay for it, and what was his selling price ? 

A71S. Selling price, $79.20. 

6. A grocer bought 42 chests of tea and sold them so 
as to gain 30% on the cost. Ilis profits amounted to 
$945. What was the cost price per chest ? Ans, $75. 

7. Mr. Fay sold his house at a loss of 36% ; what was 
the value of the house if his loss amounted to $7560 ? 

A71S. $21000. 

8. Two capitalists invested equal sums in business : 
one gained 7J^ and the other 9|^; what amount did 
each invest, if the gain of the second was $186 more than 
that of the first ? Ans. $9000. 

9. A farmer lost 1^% of his sheep by wolves, and 4^% 
by accident, losing altogether 24 ; how many sheep liad 
he at first ? Ans. 400 sheep. 

10. Mr. Townsend offered his house for sale at an ad- 
vance of 40^, but afterwards sold it for 6% less than his 
asking price, thereby gaining $660 ; what was the value 
of the property ? Ans. $2000. 

11. By selling 24 bags of coffee I gained $45, which 
was 15^ of what they cost; what was. my selling price 
per bag? Ans. $14.37^. 

1^. A farmer sold 13^% of his hay to 0, 37^^ to D, 
a^.d 300 tons to E, wliich last was equal to what D re- 
ceived more than C. How many tons had he at first ? 

A71S. 1250 tons. 

13. If by selling an article at an advance of 400, I 
gain 14^^, what was the cost ? A71S. $2.80. 

1^. By selling his country residence at a gain of 
$25000, a gentleman realized 15^ more than if he had 
gained only $10600 ; what did the residence cost him ? 

Ans. $96000, 
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Case IV. 

18. Given the rate and the sellings price, to find 
the cost. 

OMAZ BXEItCIS E8. 

1. The selling price of an article is $510, and tlie gain 
^% ; what is the cost price ? 

Solution.— If he gained 2fo,\ie must have sold it for 102%. 
102% = -J-gJ = fj = $510. ijs of the cost = i^ of $510 = $10; and 
fj, or the cost, = 50 times $10, or $500. 

2. The selling price is $84, and the loss is %0% ; what 
is the cost price ? 

Solution. — ^If the loss be 20%, the selling price must be 80%. 
80% = t of the cost = $84. J of tlie cost = J of $84 = $21; and 
I, or the cost, = 5 times $21, or $105. 

3. Mr. Williams sold flour for 1530, which was a gain 
of 6^ ; what did it cost him ? 

4^ By selling a span of horses for %(j(^(j, a gentleman 
gained 11^ on their cost ; what was their cost ? 

5. Selling price $175, loss V2\%\ required the cost 
price. 

6. Selling price $800, gain 33^^; required the cost 
price. 

7. Gain 10^, selling price $440 ; required the cost and 
gain. 

8. Loss 10^, selling price $450 ; required the cost and 
loss. 

9. Selling price $324, gain %% ; required the cost and 
gain. 

10. Loss l%y selling price $279 ; required the cost and 



22 PERCEKTAOE. 

11. Beef sold for $15, was an advance of 10% ; what 
was its cost ? 

12. Sold wheat at II. 32^ per bu., thereby losing b% 
on my purchase price ; what had it cost me ? 

WltlTTEN EXEJtCISE8, 

1. Sold a horse for 1210, thereby losing 30^; what 
was the cost ? 

OPERATION. Solution. — Since by selling the 

$210 -7- . 70 = $300. Therefore the cost will be as many 

dollars as .70 is contained times in 
Or, $210, which is $800. 

100^ — 30^ = 70^ Or, if the loss was 30%, the sell- 

70^ = A of the cost. ^S pnce is equal to 100;^ - 30% 

A - $210 selling Brice = '^^^' ""^ ^^^ ''''''• '^^^' = * = 
tV -- ^^i^, selling price. ^^^^^ ^ ^^ ^^^ ^^^ ^ ^ ^^ ^^^^ 

1^ = $300, cost. times $30, or $300. 

EuLE. — To find the cost, divide the selling price by 
100% plus the rate, or by 100% minus the rate. 

Formula: C = S P-^{100%+E), or^P-*- (100% - E). 

2. A merchant sold 40 bales of cotton at $60 per bale, 
thereby gaining 00^^ ; how much did it cost ? 

Ans. $1500. 

3. By selling sugar at 10^ a lb., I lose 20J^ ; what is 
it worth per lb. ? Ans. 12^^. 

4* Sold flour at $9 per barrel, which was a gain of 
33 J^ ; required the cost per bbil. Ans. $6.75. 

5. Mr. Wilkins sold a horse at a gain of 12^^^, and 
received $877.50 ; what had he paid for the horse ? 

Ans. $780. 
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6. Mr. Gorman sold a . horse and buggy for $640, 
thereby gaining 33 J^; what did the horse cost him, sup- 
posing the buggy to be worth 1^ times as much as the 
horse? Ans, 1192. 

7. A and B formed a partnership and at the end of 
the year their joint investment amounted to $10605, 
showing a gain of 25jg ; how much did each invest, sup- 
posing A^s share to be equal to f of B^s ? 

Ans. A% $3636 ; B% $4848. 
S. A quantity of corn was sold for $837, which was 
36% more than its cost ; how many bushels were sold, if 
it cost 50^ per bu. ? Ans. 1240 bu. 

9. Mr. West sold two horses for $320 each ; on one he 
gained 33^^, and on the other he lost 33-J^ ; did he gain 
or lose, and how much ? Ans. Lost $80. 

10. If I sell a sewing machine for $48 and gain -20^, 
would I have gained or lost by selling it at $35, and what 
percent.? Ans, Lost $5 ; 12^%. 

11. Sold tea at J of a dollar a pound, thereby gaining 
50^; required the cost per pound. Ans. 50 cents. 

1^. Loaned a sum of money for one year at 6%, at the 
end of which time it amounted to $1007 ; what was the 
amount loaned ? A ns. $950. 

13. Sold a farm for $2400, losing 14f ^ ; what did the 
farm cost me, and how much did I lose ? 

Ans. Cost $2800 ; Lost $400. 

14' Sold t^o houses for $13500 each ; on one I gained 
12^^, and on the other I lost 20^ ; did I gain or lose, and 
how much ? Ans. Lost $1875. 

. 15. If my profits equal 20^ of my selling price, what 
per cent, of the cost is my gain ? Ans. 26%. 

16. A farm was sold for $76500, the gain on the cost 
being 112^^ ; what was the cost ? Ans. $36000. 
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TRADE DISCOUNT. 

19, Trade ZHscount is an allowance made on the 
fixed price of certain kinds of merchandise. 

20. The fixed price is called the List Price; and 
prices subject to discount on account of early payment, 
are called 2\7ne Prices. 

1. If the list price is $60, and there is a discount of 
30^ and 10%, what is the net price ? 

OPERATION. Solution. — 30% of 

30^ of $60 = $18 $60, the Ust price, = 

$60 — $18 = $42 ^1S» ^^® ^^^ discount. 

10^ of $42 = $4. 20 Subtra^jting and in like 

^^^ *., r^^ *««i r,^ , . manner, taking 10% of 

U% - $4.20 = $37.80, net price. ,^^ .emamder; we ob- 

tain $4.20 as the second discount. Hence $42 — $4.20 = $37.80, 
the net price. 

Note. — The several discounts are generally taken in the order 
given. But changing the order does not change the result. 

WlilTTJE N EXEJtCiaES. 

2. The list price of a refrigerator is $60, and the rates 
of discount are 25^ and b% ; what is the net price ? 

Ans. $42.75. 
J. What is the net amount of a bill, the gross amount 
of which is $37.62^-, and the rate of discount 20^ ? 

Ans. $30.10. 
^. What is the value of 76 pairs of rubber boots at 
$2.75 per pair, less 30^ and 10^ ? Aiis. $131.67. 

5. What is the net price of a piano valued at $375, 
lessl3|%? Ans. $325. 
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6. "What is to be paid on a bill of 17 tons white ash 
coal at $6.75, and 6 cords of wood at 14.25, the rate of 
discount being 8^ ? Ans. $129.03. 

7. At what price should potatoes at $2.60 per bbl., be 
marked to allow a reduction of 20^ and still sell at cost ? 

A71S, $3.25. 

8. What is the difference between a discount of 30^ 
on a bill of $740, and a discount of 25^ and 6% on the 
same ? Ans. $9.25. 

9. What is the net value of a bill of hardware amount- 
ing to $2460 at a discount of S0%, 16f^, and S% ? 

Ans. $1320.20. 

10. Bought goods, March 19, 1883, to the amount of 
$623.50, on the following terms : "60 days, or less 2% if 
paid in 15 days.^^ IIow much would settle the bill, March 
31, 1883 ? Ans. $611.03. 

11. Sold groceries amounting to $2846.80, April 13, 
^84, on the following terms : "90 days, or less 2% in 30 
days, or less 6% in 10 days.^' How much would settle 
the bill, April 18 ? May 11 ? 

Ans. $2704.46; and $2789.86. 

1^. What direct discount is equivalent to a discount 
of 20J^ and 16f ^ ? 37^^ and 10^ ? 40^ and 6% ? 25^ 
and 10^ ? 10^ and 6% ? Ans. First, 33^^. 

13. The net amount of a bill was $432, and the rates 
of discount were 25^ and 10^; what was the gross 
amount of the bill ? Ans. $640. 

Solution.— 1.00 - .25 = .75; $432 -*- .75 = $576. 1.00 - .10 
= .»0; $576-^.90 = 



14' The net amount of a bill of glassware is $999.60, 
the discounte are 30^ and 15^ ; what is the gross amount? 

Ans, $1680, 
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15, At what price must I mark goods valued at $3.00 
per yard, so as to allow a reduction of 30^ on the asking 
price, and still gain 12^ ? Ans, $4.80. 

Solution.— $3.00 x 1.12 = $3.36; 100% - 30% = 70% ; $3.36 
-f- .70 = $4.80. 

16, At what price must coal valued at $5.00 a ton, be 
marked so as to allow a margin of lb% and a gain of b% ? 

Ans, $6.18. 

Note. — In answers 5 mills and over are reckoned 1 cent; less 
than 5 are not regarded. 

17, What must be the asking price for a quantity of 
wheat that cost $240, so that 10^ may be deducted and a 
profit of 20^ made ? Ans, $320. 

18, Bought land at $252 per acre ; what should be my 
asking price per acre, that I may deduct VZ^% and still 
gain 15^ on the cost price ? Ans, $331.20. 

19, Mr. Browne received a bill of merchandise at the 
following rates of discount: $64.40 at 30% and 5^; 
$57.50 at 50% and 2% ; $86 at 11% ; and $32.40 at 12|^ 
and 8^ ; what was the net amount of the bill ? 

Ans. $173.62. 
.*. • 

COMMISSION. 




31 • Commission is an allowance made an agent 
for transacting business. 

32, An Agent is a person who transacts business for 
another. He is also called Commission Merchant, Fac- 
tor, or Broker, 

23. A Consignment is a quantity of goods sent to 
an agent for sale. The party who sends the goods is 
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called the Consignor^ and the party to whom they are 
sent, the Consignee, 

34. The J!fet Proceeds of a consignment is the 
balance due the consignor after deducting the commis- 
sion and other charges. The actual amount of the sale 
or purchase is called the Base. 

Case I. 

25. To find the commission, or net proceeds, 
when the base and the rate are g^iven. 

MENTAL EXEItCISES , 

I. An agent received 25^ for collecting a bill of $20 ; 
what was his commission ? The net proceeds ? 

Solution. — If an agent received 25% commission for collecting 
a bill of $20, he must have received 25% = J of $20 = $5. Hence 
his commission was $5 ; and the net proceeds equal $20 — $5 = $15. 

What is the commission on : 

S. $300 worth of goods, at 20j^ ? 10;? ? 26% ? 30^ ? 

3. $250 worth of coal at 40^ ? 20^ ? GO^ ? 80^ ? 

4. $40 worth of brandy at 10^ ? 15^ ? 36% ? 70% ? 

5. 700 lb. of sugar at 6^, at 33^^ ? 14^^ ? 16|fg ? 

6. 30 lb. of butter at 25^, at 8^% ? 6f^ ? 66^ ■ 

7. i of $200 at 16|^ ? 12^^ ? 50^ ? 

<9. What is the commission on the sale of 100 yd. .i 
cloth, at $3.50 per yd., 6% being paid for selling ? 

9. What is received by an auctioneer who sells $2500 
worth of furniture at a commission of 4:% ? 

lOi How much will a lawyer receive for collecting 
dSi% of a bill of $900, at a commission of 18% ? 

II. The base is $1400, and the rate 15% ; what is the 
commiflflion ? The net proceeds ? 
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12, What is the commission for collecting $4000 at 

13, What are the net proceeds on the sale of 160 worth 
of goods, commission 33^^ ? 

14> An agent receives 12^J^ on a sale worth 196 ; what 
are the net proceeds ? 

15, How much will I receive from a bill of $50, after 
deducting a commission of 10^ ? 

w:ritten exercises. 

1, What is the commission at 6-|^, on the sale of 240 
bushels of wheat at 75 cents a bushel ? The proceeds ? 

OPERATION. Solution. — Tho 

o/iA . r/K db-ioA 1 value of 240 bush- 

240 X .75 = $180, value. , ^ r^e 

_^^^ ^ « A. J . . els at 75 cents 

$180 X .06| •=: $12, commission. ^ ^j^j^ei ^ ngo. 

$180 X (1.00 — .06f) = $168, proceeds. And the commis- 
sion = .06} times 
$180 = $12. Hence the commission is $12. To find the proceeds 
we multiply the base, $180, by 100% minus the rate and obtain $168. 

KuLE. — /. To find the commission, multiply the 
base by the rate, 

II, To find the net proceeds, multiply the base by 
100% minus the rate, * 

Formulas : (l)C=Bx R. (2) NP = ^ x (100% - i2). 

■ 

2, An agent purchased goods to the amount of $1296 ; 
what was his commission at b% ^ Ans, $64.80. 

3, What is a lawyer^s fee for collecting a bill of $3325 
at a commission of 7^ ? Ans, $232.75. 

4' How much do I owe my agent for purchasing for 
me 250 bbl. of flour at $4. 75 per bbl.*, his charges being 
2i%? Ans. $29,69, 



COMMISSION. 29 

5. A merchant instructs his agent to buy wheat to the 
amount of $3483. How much must he remit to "settle 
the bill, the agent's commission being 3^%, and the 
freight $17? A7is, $3616.10. 

6. What is a real estate agent's fee, at S%, for selling 
a house for $14680, and a lot for $7620 ? A7is. $1784. 

7. How much will a commission merchant receive for 
selling 360 bbl. of pork, at $11.25 per bbl., rate of com- 
mission 16^ per bbl.? Ans. $57.60. 

8. A lawyer having a bill of $670 to collect, agrees to 
settle for dO% ; what is his commission at 3 J^ ? 

Ans. $21.11. 

9. What are the net proceeds on the sale of 6700 lb. 
of leather at 25^ per lb., storage 12^ per 100 lb., and 
commission 6% ? Ans, $1583.21. 

10. What are the net proceeds of a sale of $7000, 
after allowing a commission of G% ? The commission ? 

Ans, $6580; $420. 

11. A freight broker procures transportation for 350 
tons of merchandise at $3.50 per ton; what is his com- 
mission at ^^? Ans. $6.12|. 

Case II. 

26« To find the base, when the rate and the 
commission or the net proceeds or the remittance 
are griven. 

MJENTAZ EXERCISES, 

i. If an agent received $20 for selling goods, at the 
rate of 10^, what amount did he sell ? 

Solution. — Since his commission was 10%, he received ^V of the 
sales. Hence -^ of the sales = $20 ; and ^, the whole amount 
9oia ±: }0 times $20 = $200, 
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What amount of sales will give : 

/. 124 commission, at 4^ ? 130 at 10^ ? 

3. $12 commission, at \% ? $25 at 40^ ? 

4. $150 commission, at 1^% ? $120 at 2%,? 

5. $320 commission, at b% ? $500 at ^% ? 

6. $240 commission, at 10^ ? $300 at d% ? 

7. $350 commission, at 25^ ? $200 at 6^ ? 
^. $500 commission, at 20^ ? $1000 at 2\% ? 
^. $450 commission, at 33|^ ? $2500 at 12|^ ? 

iO. $600 commission, at \% ? $3000 at 3^ ? 

ii. How much of a remittance of $78 may an agent 
invest and retain his commission at 4l% ? 

Solution. — Since the commission is 4%, it is equal to i/^ of the 
mvestment. ji + ij^ = fj = the remittance. Since ff = $78, -^ = 
$3 ; and |f = $75, the investment. Or, since $1 of the investment 
= $1.04 of the remittance, he can invest as many dollars as $78 -f- 
$1.04 = $75. 

Find investment from : 

12, $63 remittance, at b%, $88 remittance, at 10^. 

13, $104 remittance, at 4^. $225 remittance, at \2^%. 
14' $350 remittance, at 16|^. $550 remittance, at 37|^. 

15, $510 remittance, at 2%, $209 remittance, at ^%, 

16. $434 remittance, at S^%, $309 remittance, at 3^. 

WRITTBN . EXERCISES. 

1, A merchant sent his agent in New Orleans $18540 
to be invested in cotton, after deducting his commission 
at 3^ ; what was the investment ? 

OPERATION. Solution. — For every dollar in- 

$1.00 4- 03 ^ $1 03 vested the agent must receive $1.03. 

$18540 ^ $l'.03 = $18000 ^5°f *■!' ZT*""""* = ^^^^ ^ 

$l.(lt> = ^loUUU. 
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2. A commission merchant received tG47.25 for selling 
a quantity of wheat at a commission of 7^^ ; what was 
the amount invested ? 

OPERATION. Solution. — At a commission of 

1647.25 -^.07^ = $8630 "^ff^* -^H ^*"^c^ ^^® ^^^^ ^^ ^^« 

goods equals the commissiort. 

Or, Hence, the commission, $647.25, -?- 

74^ — JAr — A •^'^i ~ $8630, the cost. 

^_f5D*/./C0 $647.25, the commission; i^ = 

^ = $216.75 $215.75, and Jg = $8630, the cost, 

^ = $8630 or investment. 

Rule. — To find the base, divide the coimnission by 
the rate, or the remittance by 100% plus the rate, or 
the net proceeds by 100% minus the rate, ' 

Formula: B=C-*-R, or Bern, -t- {100% +E), or X PM^OO%-R). 

3. Mr. Jenkins sent his agent $5125 to be invested in 
flour, after deducting his commission at 2^% ; what was 
the amount of the investment ? A7is. $5000. 

, j^. An agent received $2543.75 to be invested in cloth, 
after deducting his commission of 1^% ; what was the 
y^ue of the cloth ? A7is, $2500. 

5. A cotton broker, charging 6%, received $200.10 for 
selling cotton ; what was the amount of the sale ? 

6. A lawyer received $34.37 for collecting a bill at 
2^%; what was the amount of the bill ? Ans. $1374.80. 

7. A salesman has an income of $4500 a year, by sell- 
ing goods at a commission of 4:% ; what are his yearly 
sales? Ans. $112500. 

8. A collector remits $13059.11 after retaining 3% on 
the amount collected ; what was the amount collected ? 

Ans. $13463, 
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9. An agent received $4500 to be invested in flour at 
$9 a barrel, after deducting his commission at 25^ ; how 
many barrels did he buy? Ans. 400 bbl. 

10. I sent my agent $12630 to buy 80 horses ; if he 
paid $160 for transportation, $50 for their keeping, and 
charged 3^$^ commission, what did the horses cost him a 
piece? Ans. $150. 

11. Mr. White sold grain on commission at 8^, 
through an agent, who charged him b%. If Mr. Whitens 
commission, after paying his agent, was $189, what 
amount did he send his employers ? Ans. $5796. 

12. The net proceeds of a shipment of 250 tons of hay, 
after deducting a commission of 4jg, and $630 for freight, 
was $3210. What was the selling price per ton ? 

Ans. $16. 

STOCKS. 

37. A Company is an association of persons for the 
transaction of business. 

38. A Corporation is a company authorized by 
law to act as a single individual. When a company is 
not incorporated it is called a partnership or firm. 

The nature, powers, and obligations of a corporation are defined 
by an act of the Legislature, called a charter. 

39. The Stock of a company is the capital invested 
in the business. 

30. A Share is one of the equal parts into which the 
capital is divided. The value of a share is $100, unless 
otherwise stated. 

31. A Sond is an interest-bearing note of a govem- 
jn^nt or a corporation. 
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32. Bonds are generally named according to their rate 
of interest and date of maturity. Thus, TJ. S. 4^%% '91, 
signifies United States Bonds bearing 4^% interest, and 
payable in 1891. 

33. Stocks are the shares of companies and the 
bonds of governments. 

34. Certificates of stock are the papers issued by a 
corporation, and indicating the number of shares belong- 
ing to each of its stockholders. 

35. An Installment is a sum required of the stock- 
holders as a payment on their subscription. 

36. An Assessment is a sum required of the stock- 
holders to cover the losses or expenses of the business. 

37. A Dividend is a sum paid to the stockholders 
from the gains of the business. 

38. The Par Value of stock is the value marked on 
its face. 

39. The Market Value of stock is the price for 
which it sells. It is also called real value, 

40. Stock is at par when the selling price and the par 
value are equal. When it sells for more than its par 
value, it is said to be above par, or at a premium; and 
when it sells for less than its par value, it is said to be 
below par, or at a discount, 

41. Stock'johbing is the business of buying and 
selling stocks in order to realize profit from their rise and 
fall in the market. 

42. A Stock "Broker is a person who buys and sells 
stocks^ either for himself or others. 
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43. brokerage is the percentage or fee charged by 
a broker. It is estimated upon the par value of the 
stocks, and usually at \%, 

Case I. 

44. To find the dividend^ \irhen the stock and 
the rate of dividend are given. 

i. If I own $9500 worth of railroad stock which pro- 
duces a dividend of l\%y what is my dividend ? 

OPERATION. 

$9500 Solution. — If the stock produces a dividend of 

07 1 '7i%» ^^^ I own $9500 worth, my dividend is .07J 
•^^g times $9500 = $712.50. 

$712.50 

Rule. — To find the dividend, multiply the par 
value of the stocTc by the rate. 

WRITTEN EXEMCISBa, 

2, Mr. Nash bought 3G shares in an insurance com- 
pany, which declares a dividend of 8^ ; what is his divi- 
dend ? Ans. $288. 

3. A company whose stock is $431000, declares a quar- 
terly dividend of 4^ ; what is the yearly dividend on 85 
shares ? Ans. $1360. 

J^., A banking company, on account of losses, requires 
an assessment of %\% \ what amount is paid by a gentle- 
man who owns 69 shares ? Ans. $155.25. 

5, The Ocean Telegraph Company declares a dividend 
of ^%, payable in stock ; how many shares increase does 
my stock of $25600 receive ? 

ilns. 15 shares and $36 over. 
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6, A owned 105 shares in the Electric Light Company 
^or two years. During the first year he was obliged to 
pay 2 assessments of b% each, and the last year he re- 
ceived a dividend of V}>\% ; what was his gain ? 

Arts. $262.50. 

Case II. 

45. To find the stocky when the rate and the 
dividend are griven. 

1, Mr. Bartlett received $359.70 as his share of a divi- 
dend at bfo ; what amount of stock did he own ? 

OPERATION. 

$359.70 -r- .05 = $7194. Solution.— Since 5% of the stock 
Or, equals $359.70, the stock equals 

5^ = T^ = $359.70 $359.70 -t- .05 = $7194. 

I* = $7194 

Rule. — To find the stock, divide the dividend by 
the rfibte. 

WJtITTEN JEXJEMCISE8. 

2, A man received $4752 on an %% dividend ; how 
many shares at $50 each did he own ? 

Ans. 1188 shares. 

3, I received $4500 payable in stock as my share of a 
^% dividend ; how many shares did I own ? 

A 7is, 1000 shares. 

^. If A received 63 shares on a 9% dividend, how many 
shares does he now own? A^is. 7G3 shares. 

5. After receiving a stock dividend of 12|^^, Mr. 
Blaine had 36 shares worth $50 eacli ; how many shares 
had he at first? Ana, 32 shares. 
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Case III. 

46. To find the rate, when the stock and the 
dividend are given. 

i. What rate of dividend can a company declare if it 
clears $11088 on a stock of $158400 ? 

Solution. — As the dividend is 
OPERATION. always some per cent, of the stock, 

$11088 -^ $158400 = 1%. to find the rate we divide the divi- 
dend by the stock. 

EuLE. — T(9 findj the rate, divide the dividend hy 
the stock. 

WJtITTEN EXBJtC I8ES, 

2. If I draw a dividend of $400 on GO shares of rail- 
road stock, what is the rate ? Aiis, 6f^. 

3. At what rate will Mr. Clare receive $4221 dividend 
on 804 shares of bank stock ? Aiis, 5^%, 

^. A lady owns 90 shares in a gas company whose 
stock is $650000, and her dividend is $315 ; what is the 
rate of dividend ? Ans. 3j^%. 

5. Mr. Buckley holds 520 shares in an insurance com- 
pany, and is assessed twice, to the amount of 130 shares 
and 52 shares, respectively ; what are the rates ? 

Ans, 25^, 10^. 

6, Mr. Grant received a dividend of $225 ; what was 
the rate, if he owned 75 shares ($50) in the stock ? 

Ans, G%. 

Case IV. 

47. To find the brokerage, when the par value, 
the market value, and the rate are ^ven. 

i, A broker sold 74 shares Erie R. E. Stock, and 
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charged ^^ brokerage ; what amount of brokerage did he 
receive ? 

OPERATION. ^ SoLUTioN.—The par value is equal 

74 X 1100 = $7400. to 74 times $100 = $7400 ; and the 

$7400 X i% = $18.50. brokerage is .00^ times $7400 = $18.50. 

Rule. — To find the brokerages, multiply the par 
value by the rate, 

WJtITTEJV BXEJtC 18 E8 , 

2, How nfuch does a broker receive for purchasing 
121 shares Northern Central E. E. stock, at \% ? 

Ans. $30.25. 

(?. What is the brokerage on 432 shares Baltimore & 
Ohio E. E. stock, at \% ? Aiis. $54. 

^. Mr. Jackson bought, through his agent, 3G shares 
Erie E. E. stock at 112, and sold them at 120 ; how much 
was the brokerage, at \% in both cases ? 

5. I sold 376 shares of stock, at \% brokerage, and 292 
shares of another kind, at \%. Upon which kind was the 
brokerage the greater, and how much ? 

6. I sold, through my agent, 89 U. S. bonds at lOG ; 
how much brokerage did I pay ? 

Note. — Agents generally charge \% brokerage. 

7. What is the brokerage on the sale of 149 shares Suf- 
folk Bank stock, if sold through an agent ^ 

8. Mr. Eoach purchased 160 shares ($25) of bank 
stock at 2\% premium ; what was the brokerage at \% ? 

9. At ^% brokerage, what Avill a broker receive for 
selling 35 shares Harlem E. E. stock ? 

10. Mr. Wilson bought 425 shares ($50) of stock, and 
paid \% brokerage. He afterwards sold 600 shares ($25), 
and paid ^% brokerage. Upon which was the brokerage 
the greater, and how much ? 
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Case V. 

■ 

48. To find the real value of stock, when the 
par value and the rate of premium or discount are 
given. 

1, What is the real vahie of 67 shares of stock, $50 

each, at 4^ discount ? 

Solution. — As each 
OPERATION. share is worth $50, the 

$50 X 67 = $3350, par value. P^^ ^*^^« = *^ ^ ^'^ = 

1 nn nj. — Qfi $3350. If this stock is 

i.UU — .U4: - .yb. ^^ 4^ discount, the real 

$3360 X .96 = $3216, real value. value is 96% of $3350 = 

$3216. 

Rule. — To find the real value, jnuZtiply the par 
value by 100% plus the rate of premium, or by 100% 
minus the rate of discount. 

WRITTEN EXERCISES, 

2. What will be the cost of 85 shares of stock at 9% 
premium ? Ans, $9265. 

<?. A man bought $25140 stock in the Pacific Railroad, 
at par, and sold it at 15^ discount ; what was his loss ? 

4. What must I pay for 320 United States $1000 bonds, 
at 4J^ premium, and ^% brokerage ? Ans, $335200. 

5. Mr. Bennett bought 140 railroad bonds, at Q\% dis- 
count, and sold the same at 8|^ advance ; what did he 
gain or lose, brokerage being ^%? A ns, $2030 gain. 

6. What is the market value of 560 shares of bank 
stock at 1}^ advance ? Ans, $56980. 

7. What is the cost of 256 shares of stock in Adams 
Express Company, at 6% discount, brokerage i% ? 

Ans, $24352. 
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8. A banker exchanged 126 shares of railroad stock at 
A% premium, for 130 shares of bank stock at 3% discount ; 
i^hat did he gain or lose ? Ans, Lost $494. 

9. What is the cost of 21 shares in a gold company^s 
stock, at 6-|^ above par, the original value being $300 a 
share, and brokerage i% ? Ans. $6709.50. 

10. 1 bought stock at 105 and sold it at 96, and paid 
brokerage at ^% in each transaction ; what did I lose on 
54 shares ? Ans. $513. 

11. My broker buys me 270 shares in N. Y. Central 
R. R. stock, at $60, and charges ^% brokerage; how 
much does the stock cost me ? Ans. $16267.50. 

1^. A man bought $910 in gold, at 12|^ premium, 
and paid ^% brokerage ; how much currency did he pay ? 

Note. — Gold is said to be at a, premium when the currency of a 
country is depreciated, or at a discount. It thus becomes an object 
of investment like stocks. 

Case VI. 

49. To find the par value, when the rate and 
the real value are ^ven. 

1. Mr. Hancock paid $15412.50 for government bonds, 
at 2^% premium ; -^^hat was the par value, brokerage be- 
ing i% ? 

OPERATION. Solution. — At a premium 

1. 00 + .021- = 1. 02|. of 2i% , the real value is 1.02J ; 

1.024 -f .004- = 1.02f. ^^^^ together with the bro- 

$15412.60 - 1.021 = $15000. J^^^^^^ f \f^ ^\'' ^'^^' ^^' 

* true cost. Ilence the par value 

equals the real value, or cost, divided by 1.02} = $15000. 

Rule. — To find the par value , divide the real 
value by 100% plus the rate of premium, or by 
100% minus the rate of discount. 
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WMITTEN BXBRCISES, 

2, I sold 36 shares of stock in the Fulton Ferry Com- 
pany, at 12^ discount, and received $1584 ; what was the 
par value of 1 share ? Ans. $50. 

3. Mr. Burns paid $5175 for a draft, at ^]^% premium ; 
what was the face of the draft ? Ans, $5000. 

4* A lady sold stock bought at par, at a premium of 
b%y and gained $630 ; how many shares, of $25 each, did 
she sell ? Ans, 504 shares. 

6, How much stock can I purchase in the W. U. 
Telegraph Company for $20396.50, at 1Q% discount, and 
, pay brokerage at }^ ? Ans. $22600. 

6. Mr. Davis paid $7920.50 in currency, for gold at 
%\;% advance ; what amount did he purchase ? 

Ans. $7300. 

7. The discount on a certain amount of stock, at 3-^^, 
was $786 ; what was its par value ? Ans. $23580. 

8. Mr. Tilden gave a draft worth b% premium, for 62 
shares of the First National Bank stock, $25 each, at 4^ 
discount ; what was the face of the draft ? 

Ans. $1417.14. 

9. A man exchanged 97 shares of stock at 115, for 
446 shares of another kind and $5 cash ; what was the 
value of the latter per share ? A^is. $25. 

10. Mr. Conklin bought 31 shares of stock at 1% dis- 
count, brokerage \%, for $2890.75 ; what was the par 
value of a share ? Ans. $100. 

11. When gold is 106|, how much can I purchase for 
$952.21 currency? Ans. $892. 

12. When railroad stock is quoted at 85-J-, how many 
shares can be bought for $12040, after paying ^% broker- 
age ? Ans. 140 shares. 
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13 . A speculator invested $1191 in the Hudson Eiver 
E. E. stock, at a discount of 50|%' ; how many shares did 
he buy ? Ans. 24 shares. 

14- Mr. Sullivan received $2003.25 to be invested in 
stocks at 98, after deducting his brokerage at ^% ; what 
amount of stock did he purchase ? A7is, 21 shares. 

15. A man paid his broker $27675 for an investment 
in Ohio and Miss, stock, at 92, including brokerage at 
i%. What was the par value of the stock ? 

Ans, $30000. 

16. If a broker charged $10.75 for purchasing bonds, 
•at ^%, how many shares did he buy ? Ans. 86. 

17. How much money must be invested in stocks at 
6% discount, in order to gain $960 by selling at an 
advance of 7^ ? A7is. $8000. 

18. How many pounds of butter at 20^, can I buy for 
the proceeds of 40 shares of bank stock at 10 J?, premium, 
brokerage being ^% for selling, and 2% for buying ? / -^ '^ 

Ans. 21544^ lb. 

19. I sent my agent $60630 to be invested in the 
Illinois State bonds, at 6^% discount ; how many can he 
buy, allowing ^% brokerage ? Ans. 645 bonds. 

20. If I purchase 113 shares of stock at a discount of 
6i%, and sell the same at a gain of $127, what is the sell- 
ing price ? Ans. $10777.25. 

SI. If my agent charges me $23739 for purchasing 
193 shares New Jersey stock at 120, what is his rate of 
brokerage ? A7is. 3^.^ 

S£. How many $500 IT. S. bonds shall I receive for 
$6510, invested in U. S. 4i^'s at 108|, brokerage 1% ? 

A71S. 12 bonds. 

23. How many shares Missouri Pacific can be bought 
for $9343,50 9i 92|, brokerage ^/o ? 



STOCK I N \' E S T M E N T S . 

50. I/". 8. H&mlft are divided into two cla^ 
the Megutered and the Coupon Bonds, 

51. Megistered Sonds are those which are entered 
upon the books of the Treasury Department at "Washing- 
ton and are made ti-unaferable by indorsement. 

53. Coupon Honda are those which are payable 
to bearer, and are transferable without indorsement 
They have coupons of interest attached to them, whicli 
may he cut oil and presented for payment when due. , 

53> The principal United States Securities are 'i^^^M 

Sixes continued at 3f U. S. cur. G's, 1896.|^^| 

Fives continued at 3J-. U. S. cur. G's, 1897,,^^H 

U. 8. 4^'s, '91 reg. U. S. cur. G's, 1898^^H 

U. H. 4'b, '91 c. U. S. cur. G's, ISOSJ^^H 

U. S. 4's, 1907 reg. Dist. of Col. 3-6 5'8.^^^ 

U. 8. 4'8, 190? c. U. S. P. cor. 6's, 1896. 

U. S. cur. G's, 1895. U. S. P. our. G's, 1896. 

54. A Mortgage is a conveyance of real estate as 
security for the payment of a debt. ' 

55. Ground Rent is the rent paid for tho groQj^^ 

occupied by certain buildings. ^^^H 

56. To flod the income, when tlie investment, 
the market vnlue, and the rate of interest are 

1. What income will I obtain by investingr J2406.-10 in 
stocli hearing 6^ and pnrehafied at 94^ ? 
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OPEBATION. Solution. — If I can buy $1 .00 

^2406.40 -f- .94 = 12560. worth of stock for 94 cents, for 

$2560 X .06 = $153.60. $2406.40 I can buy as many 

dollars worth as 94 cents are 
contained times in $2406.40, which are $2560. The interest or 
income, equals .06 times $2560 = $153.60. 

Rule. — Having found the par value, multiply it 
by the rate of interest, and the product wUl be the 
income. 

WRITTEN EXERCISES, 

2. If Mr. Harper invest $8523.12 in U. S. 4i^s at 102, 
what is his annual income ? Ans, $376.02. 

3. What will be my income, if I invest $10904.25 in 
U. S. 4^8 at \Yt\ ? Ans. $372. 

^ Mr. Brady invested $22057.50 in U. S. cur. 6's, '96, 
at 108^. What is his annual income in gold, the latter 
being 110? Ans. $1112.73. 

5. If Mr. Doyle invest $13608 in U. S. 4's at 107}, 
brokerage \%y what will be his yearly income ? 

Ans. $504. 

6. Which will be the more profitable investment, 
$4850 in U. S. 3i's at 97, or $3367.50 in U. S. 6's at 
112i? Ans. The latter by $5. 

7. My present income from a house worth $35000, is 
$1050. Will I gain or lose by selling it at cost and in- 
vesting the proceeds in TJ. S. 6's at 104f, brokerage 
being \% ? Ans. Gain $950. 

8. How much can be realized from investing $54900 
in U. S. cur. 6^ '95, at 114| ? Ans. $2880. 

9. A gentleman sold a lot on ground-rent, and re- 
deemable on payment of $2300 ; what is the ground-rent 
at7jg? Ans. $161. 
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Case II. 

57. To find the iiivestiiienty \irlien the income, 
the market value, and the rate of interest are 
given. 

i. How much must I invest in IT. S. Pacific R. R. 
6^s at 105J, brokerage i%, to obtain an annual income 
of $1380 ? 

OPERATION. Solution. — As every dollar of 

$1380 -=- .06 = $23000 stock produces an income of .06, 

$23000 X 1.05ii^ = ^24265. ^^ produce an income of $1380, 

it will require as many dollars 
as .06 are contained times in $1380, which are $23000. And the 
cost of $23000 at 1.05^ = $23000 x 1.05J = $24265. 

Rule. — Having found the par value, multiply it 
by the market value of 1 share, and the product 
wUl be the investment, 

WRITTEN EXERCISES, 

2, A gentleman invested in U. S. 4^'s at 112, and 
received an annual income of $3195 ; what amount did 
he invest? Ans, $79520. 

J. What sum must be invested in Ohio G^s at 121-J-, to 
obtain an income of $225 ? Ans, $4556.25. 

>^. If the U. S. Z^^ are selling at 104|, what amount 
must I invest in them to secure an income of $526.75 in 
currency, gold being 107^, brokerage \% ? 

Ans, $14700. 

5, Mr. Bryant sold $70000 California 7's at 112, and 
bought sufficient Ohio 6's at 102 to yield $4590.18 in- 
come ; how much had be left, brokerage \% for buying 
jind selling ? Ans. $0.68. 
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6.%How much must I invest in U. S. cur. 6^s at ^tj^'/oy 
brokerage \%y to secure an annual income of $492 ? 

Ans. $7872. 

7, What sum must be invested in Michigan 7's at 
\\h\, to give an income of $336, brokerage \% ? 

Ans, $5550. 

8, What amount should I invest in a \.% stock at 98, 
to secure the same income as that derived from $27000 
invested in 1% stock at 90 ? An8. $51450. 

9, A gentleman desires to secure an income of $59.50 ; 
what sum must he invest in a ^\% stock that sells at 65 ? 

Ans. $1105. 

10, What sum in currency must be invested in U. S. 
6^s at par, that the annual income in gold may be $480, 
if gold is 125 ? An8. $10000. 

11, If gold is at 116, what sum must I invest in U. S. 
4|^s at 102 to secure an income of $7308, in currency ? 

An8. $142800. 

Case III. 

58. To find the rate of income^ when the market 
value and the rate of interest are given. 

1. What is the rate of income upon money invested in 
U. S. 3^8 at 105 ? 

OPERATION. Solution. — Every dollar of the in- 

,034 -^1.05 = .031. vestment costs $1.05 and gives $.03} 

interest. Hence, if $1.05 gains $.085, 
$1 will gain as much as $1.05 are contained times in $.035, which 
are .OSJ^ times, or 3} % . 

Rule. — To find the rate of ineome, divide th^ 
rate of interest by the market value. 
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WJRITTEN MXMRCI8E8, 

2, If I buy a bfo bond at 85, what is my rate of in- 
come ? A71S, 5{^%. 

3. What rate of income will Q% stock yield if bought 
at 110 ? A71S. b^%. 

^. What is my rate of income for a A^% bond bought 
at 96 ? Alls, m%' 

5. If an S% stock be bought at 112, what is the rate 
of income ? ' Ans, 7\%. 

6. What per cent, of his money will a man obtain by 
investing in 5% stock at 80 ? Aiis. 6^%, 

7. What rate of income does a person receive on an 
investment in XJ. S. 3^s at 125 ? Ans. 2|^. 

8. Which is the better investment, U. S. 4^s at 105 or 
U. S. 4j^'s at 112 ? Ans. U. S. 4^'8, 

9. Gold being at 105, which is the more profitable 
investment, U. S. Pacific 6's at 102 or U. S. S^'s at 112 ? 

Ans, U. S. Pacific 6^s. 
JO, A man bought a $3000 mortgage at 3% discount ; 
if it yield 6% interest, what rate of income does he 
receive ? Aiis, ^\^%, 

Case IV. 

59. To find the purchase price, when the rate of 
income and the rate of interest are given. 

1, What must be paid for U. S. 4J^s that the invest- 
ment may yield 1% ? 

OPERATION. Solution. — As $1 of the stock gives 

Q^5 _ji_ Q7 ^^ 64^^ '^^ interest, and $1 of the invest- 
ment gives .07 income, the purchase 
price equals .045 -f- .07 = 64f %. 
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Rule. — To find the purchase price, divide the 
rate of interest by the rate of income, 

WRITTEN EXERCISES, 

2, At what price did I purchase U. S. 3^'s, if they 
yield me an income of 6^ ? Ans, h^\%, 

3, My income from a 10^ bond is b% ; at what price 
did I buy it? Ans. 200^. 

4' What rate of discount does b% stock bear in the 
market, when an investment pays S% ? Ans. 37^^. 

c?. If I desire to secure 1% on my investment, at what 
rate must I buy a 4,% bond ? Ans, 67\%, 

6. What must I pay for U. S. 3^'s, in order to obtain 
S% upon the investment ? Ans, 43J^. 

7. What rate of premium does a 7% bond bear when 
an investment gives 6^% ? Ans, 27rfj-%. 

8, At what rate of discount must 4^ stock be pur- 
chased that the investment may yield 12^ ? 

Ans. 66f^. 

9, For what must IT. S. Pacific E. E. 6^s be purchased 
in order to realize S% on the money invested ? 

A71S, 75%, 

DUTIES. 

60. Duties are those taxes which the government 
levies upon imported goods. 

61. There are two kinds of duties ; viz. : ad valorem 
and specific. 

63. An Ad Valoretn jyuty is a tax estimated at a 
certain per cent, on the cost of the goods in the country 
from which they are imported. 



\ 
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63. A Specific Duty is a certain sum computed on 
the weight or measure of goods without regard to their 
cost. 

64. A Tariff is a schedule showing the rates of duties 
fixed by law, on all imported goods. 

65. Tare is an allowance for the weight of whatever 
contains the goods ; as box, bag, etc. 

66. Leakage is an allowance for loss of liquors con- 
tained in barrels or casks. When liquors are imported 
in bottles, such an allowance is called breakage, 

67. The weight of the goods before any deductions 
have been made, is called the Gross Weight ; and after 
all allowances have been deducted, it is termed Net 
Weight, 

Note. — In aU custom-house transactions, the long ton is used in 
weighing. 

1, What is the duty at 30^, on an invoice of broad- 
cloth valued at $320 ? 

OPERATION. Solution. — Since the invoice value of 

$320 X 30 = $96 ^^^ goods is $320, the duty is equal to 

30% of $320, which is $96. 

2. What is the duty, at 20,^, on 35 boxes of candles 
each weighing 196 lb., invoiced at 10 cents per lb., tare 

being 6% ? 

Solution. — The gross weight of 

OPERATION. the 35 boxes equals 196 lb. x 35 

196 lb. X 35 = 6860 lb. = 6860 lb. Subtracting the tare, 

6860 Jb. X .05 = 343 lb. ^^ ^^^ ^^^ ^^^ *^^ ^^^ ^^^^^^ *^ 

/.or./Mu o^oiu ^c-irvii. ^^G 6517 lb. The latter invoiced 
68601b.— 343 lb.=6517 lb. . .r. . -, . i . 

at 10 ccnis ^r pound is equal to 

65171b. X.IO = $651.70 |651.70, the net value; on which, 
$651.70 X .20 = $130.34 computing the duty at 20%, we 

obtain $130.34, the required result. 
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Rule. — I, To find ad valorem duties, multiply the 
invoiced cost of the goods by the given rate of duty, 

II, To find specific duties, first deduct the allow- 
ances, and then compute the duty on the remainder, 

WRITTEX EXEItCISES. 

3. Find the duty at 60^, on 150 yd. of silk, invoiced at 
$2.50 per yard. Ans, $225. 

j^. What is the duty at ^0%, on 40 barrels of molasses, 
each containing 31^ gallons, invoiced at 45^ per gallon, 
allowing 1^% for leakage ? Ans, $167.55. 

6. A man bought two boxes of sugar valued, respect- 
ively, at $97.50, and $120. What was the duty at 25^ 
ad valorem ? Ans, $54.38. 

6, An importer receives an invoice of 60 dozen bottles 
of porter, rated at $1.50 per dozen. If 3^ of the bottles 
are broken, what will be the duty at 35^ ? Ans, $30.56. 

7, What is the duty at 20^, on 75 boxes of bananas, 
at $5.25 per box, allowing 2^ tare ? Ans, $77.18. 

8, The duty at 4S)%, on an importation of Ehine wine, 
was $320 ; what was the invoice of the wine ? Ans, $800. 

9, Mr. Price received an invoice of 800 tons of iron, 
costing $90 a ton. What is the duty at $6 per ton spe- 
cific, and 50^ ad valorem ? Ans, $40800. 

10, What is the duty at 20^, on 70 chests of tea, each 
containing 74 lb. invoiced at 83^ per lb., tare being 7 lb. 
per chest? Ans, $778.54. 

11, A. merchant imported 300 bbl. of ale, each con- 
taining 36 gallons, invoiced at 25 cents a gallon ; what was 
the duty at 20^, allowing 2^ for leakage ? Ans, $529.20. 

12, Find the duty at 25^, on 12 dozen silver watches 
invoiced at $102 per dozen, 20 watches having been 
broken. Ans, $263.50. 
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13, How much duty must I pay at 50 cents a lb., and 
35^, on an invoice of 712 lb. of woolen cloth, valued at 
£416 165. ($4.86f = £1) ? Ans. $1065.95. 

14' Find the duty at 20^, on an importation from 
Canada of 64960 pounds of hay, invoiced at $15 per long 
ton. Ans. $87. 

15. If the duty on certain glass plates is 40 cents per 
square foot, what will be the duty on 420 boxes, each 
containing 40 plates, and each plate being 24 in. by 30 in. ? 

Ans. $33600. 

16. An importation of tobacco, invoiced at $2160, 
cost me $3039.50, after paying the duties and $15.50 for 
freight ; what was the rate of duty ? Ans. 40^. 

17. After allowing 3^ for breakage, a merchant paid 
$9166.50 duty at 60^, on an importation of 3500 bottles 
of champagne ; what was the invoice price per bottle ? 

Ans. $4.50. 

18. Find the duty at 20^ per yard and 30^ ad valorem, 
on 2000 yards of carpet^ invoiced at 90^ yer yard. 

19. What is the duty on a shipment of goods weighing 
4500 lb., and valued at $20000, at 40^ per lb. and 30^ 
ad valorem ? 

20. What is the entire duty on the following : 3000 
lb. raisins at 2^ per lb.; $350 worth of oranges at 20^ 
ad valorem ;' 2000 boxes lemons at 35^ per box ; and 125 
chests of tea, each containing 80 pounds invoiced at 40^ 
per pound, at 30^ ad valorem ? 

21. Find the duty on 850 pounds of tobacco valued 
at 80^ per pound, at 50^ per pound and 25^ ad 
valorem. 

22. What amount of duty must I pay on 80 hogs- 
heads of sugar, each hogshead weighing 650 pounds, at 
2^ a pound, tare being 50 lb. per hogshead ? 
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INSURANCE. 

68, Insurance is a contract by which one party 
engages to indemnify another for loss or damage. 

69, There are two kinds of insurance : viz., insurance 
on property, and insurance on life. 

70, The Insurer is the party assuming the risk. 
The party protected is called the Insured or Assured. 

71, The Policy is the written contract binding the 
parties concerned. 

73, The JPremium is the money paid for the insur- 
ance. It is reckoned at a certain rate per cent, on the 
amount insured. The difference between the amount 
insured and the premium is termed the Sum Covered, 

Case t. 

73. To find the premium, when the amount in- 
sured and the rate are given. 

1. Mr. Brownson insured his store for $8640 at 2j!^ ; 
what amount of premium does he pay ? 



OPERATION. 

$8640 Solution. — The premium is equal to 

2\% of the amount insured. Hence, .02J 
times $8640 = $216.00, tlie premium. 



.021 



$216.00, premium. 

Rule. — To find the premium, multiply the 
awjount insured by the rate, 

WJRITTEN EXEJtCISES, 

2, What is the premium for insuring a house and 
furniture for $9660 at f^ ? Ans. $72.45. 
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« 

3. What premium is to be paid on a policy of $14000 
atlifc? Ans. $175. 

4* What is the charge for effecting an insurance of 
$15870 at 3^%, on a vessel and cargo, cost of policy being 
$1.75? A71S. $530.75. 

5, Insured a factory valued at $16000 for | of its value, 
at 1^% ; what premium did I pay ? Ans. $210. 

6, Mr. Parsons insured his house for $4000, at 1^^, 
and his furniture for $300 at 1% ; what was the premium ? 

7, A cargo of 32000 bushels of wheat at $1.15 per bu., 
has been insured for | of its value, at ,2^% ; what is the 
premium ? Ans, $469.20. 

8, What is the premium for 3 years on a policy of 
$6000 at 3% each year ? Ans, $540. 

9, A merchant insured 2000 barrels of pork, worth 
$16.00 a barrel, for f of its value, at i%; what was the 
premium ? Ans, $120. 

10, Find the premium on a $3000 policy dated June 
1, .1882, and expiring December 1, 1882, annual rate 
being l;^. Ans. $11.25. 

Case II. 

74. To find the amount insuFed, when the rate 
and the premium are given. 

1. A gentleman paid a premium of $270 for having 
his factory insured at 3^% ; what was the amount of the 
insurance ? 

OPERATION. Solution. — As the rate of premium 

J270 -=- .03^ = $8100 ^ 3^%, and as .03J times the amount 

insured equals the premium, $270, 
therefore $270 -i- .03^ = |8100, the amount insured. 

EuLE. — To find the amount insured, divide the 
premium by the rate. 
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WRITTEN EXERCISES, 

2. If %QQ were paid for an insurance of merchandise, 
at 1^%, what was the amount insured ? Arts. $4950. 

3> The premium for insuring 4 of the value of a fac- 
tory, at 2^^, was $150 ; what was the value of the 
factory? Ans. $8400. 

4* A man paid $750 for insuring a saw-mill, at 7^^ ; 
what was the value of the mill ? Ans. $10000. 

5, What is the value of a house and furniture, for 
insuring which a man pays a premium of $161, at 1\% ? 

Ans, $9200. 

6, The cargo of a vessel consisting of 7000 busliels of 
com, worth 56 cents a bushel, is insured at ^\% on f of 
its value ; if the vessel be lost, how much will the 
ovmers of the com lose ? Ans. $1082.90. 

7, A merchant has his store valued at $83450, insured 
at 2iJ^. If it were destroyed by fire, what would be the 
actual loss of the insurance company ? 

Ans, $81572.38. 

8, An insurance company took a risk of $25000 for a 
premium of $125 ; what was the rate of insurance ? 

Solution.— The rate of insurance = $125 -^ $25000 — k%, 

9, I effected an insurance of $3960 on my factory, pay- 
ing $68.35, including $4.00 as the cost of the policy ; 
what was the rate of insurance ? A7is, 1\%* 

10, The Manhattan Insurance Company took a risk 
at 3^^, and re-issued f of it in another company at 2\%, 
The premium received exceeded the premium paid by 
840 ; what was the amount of the risk ? Ans, $2400. 

11, Mr. Ryan insured his store and stock for | of its 
value, at 2^, and paid $380 ; if destroyed by fire, what 
will be his actual loss .^ Ans. $11780. 



13. A cafgo of coal was insured at 3f^, to cover J- of 



its valne. The p 



11 paid T 



s $191.84 ; if the c 



B premmni p 
be lost what loss will the insurance company Bustain ? 

13. On May 1, 1877, Mr. Dunn insured his house for 
*1S000, for 10 years, at 1^;^ ; wha,t was tlio value of the 
unearned premium. May 1, 1S84 ? Ans. #540. 

14- A quantity of merchandise valued at $120000 and 
insured for $50000, is damaged to the amount of $40000; 
supposing the policy to contain the "" average clause," 
how much of the loss doea the insurance company pay ? 
Ans. $166G6f. 

NoTB. — A polity eontnining the " average clause." entitles the 
owner only to such a proportional part of the loss as tlie insurance 
is of the value ot the property. 

15. A laboratory worth $15000, and insured for | qf its 
value, at an annual premium of ''i\%, was burned at the 
end of 4 years ; what was the owner's loss ? Ans. $0000. 

16. For an insurance of $5000 on my house, and $960 
on my barn, I paid for 3 years, a premium of $156.45. 
What was the annual rate ? 

SoLUTfON.— $156.45 -!- 3 = $52.15; and $63.15 + $5960 = J J6. 

17. What amount of insurance may I receive on my 
hotel, for a premium of $:J37.50, at '3i\% ? 

18. A merchant had his store and goods insured at 
%^fa, paying $570 premium ; what was the value of the 
policy? An«. $24000. 

19. J. C. Biyant pays a premium of $187.50 for 
insuring hia house for \ of its value, at Z\% ; what is the 
value of his house ? Ans. $8000, 

SO. What amount is covered by an insurance, the 
premium of which is 843 for :! years, at an annual rate of 
^%^ Aas. H638. 



LIFE INSURANCE. 

'tis, lAfe Insuranee is a contract by which a com- 
pany agrees to pay a person, if lie survive a ejiecified age, 
or his heirs, if ho dio before attaining that age, a certain 
i.-rtated sum of money. 

K. 76. Hha. Policies of life inanrance are : 
~ 1. ^nrfowmeniPo/ic/cs, which are payable at a spocifiod 
age, or at death, if it occur before that age. 

2. Term Policies, which are payable at death, provided 
that event happens within a certain period. 

3. Ordinary Life Policies, which arc payable at death, 
without regard to time. 

77. The Premium for life insurance is at fixed 
rates, determined by a table of mortality, the probable 
value uf money, and a margin for expenses. 

In the endowment policies, the premium is payable annaallj', or 
in one, five, or ten annual paymeots: in term polities, it is pnyable 
ooDuiilly; and in life policies, it is payable annually iluring lile, or 
in (me, five, or ten annual payments. 

1. What annual premium must I pay for a life policy 
of $10000, if I am 30 years of age ? 



OPBEATION. 

2.70 X 10.000 = 



t82.76 for *1000 _. 

pramiuin will In; 111.000 times great 



SoLunos. — On examining' the 

table, we flnrl the premium for life 

policies, at tho age of 30, to be 

Hcnee, for 1(110000 insurane« tlie 

132.70 x 10.000 - *227. 



HuLE. — Multiply the premium for the given, time 
and age, by the amount of the policy, and divide 
(he product by 1000. 
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^. A lady, 28 years of age, takes out an endowment 
policy for $4000, payable in 15 years; how much does she 
receive more than she pays ? A?is. $13.60. 

5. A gentleman, aged 32, takes a life policy for $20000. 
He lives 20 years after insuring ; how much will his heirs 
receive more than was paid ? A^is. $10380. 

6. What is the semi-annual, premium on a 10-year en- 
dowment policy for $8000, age 50 ? Ans, $450.72. 

7. A clergyman, aged 29, takes an endowment policy 
for $6000, payable in 15 years. If the dividend increases 
his policy $3000, how much more will he receive than he 
has paid the company ? • Ans. $3006. 

S. Mr. Mackay, at the age of 37, took an endowment 
policy for $13000, payable in 10 years. When he died 
his family had a net gain of $4732 ; how many payments 
had he made ? Ans. 6. 

9. A lawyer had his life insured at the age of 35, 
taking a life policy, payable in 20 years. How old will 
he be when the amount of the premium paid shall exceed 
the face of the policy ? Ans. 64 years. 

TAXES. 

78, A Tax is a certain sum of money assessed on 
persons and property in order to defray the expenses of a 
city, county, or State. 

79, There are two general classes of taxes ; viz., those 
levied by a State, county, or town ; and those levied by 
the General Government. 

80, A Property Tax is a sum assessed, at a certain 
rate, on the estimated value of real estate or personal 
property. 
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81. A Poll Tax is a sum levied on each male citizen, 
without regard to his property. 

Case I. 

83. To find the tax, when the rate and the value 
of the taxable property are ^ven. 

i. The rate of taxation of a certain county was 2^ 

mills, and the value of the property $864000 ; what was 

the tax ? 

Solution.— At the rate of .00^ 
OPERATION. ^^ ^ ^^jj^j.^ ^^^ ^^ ^^ $864000 

$864000 X .002^ = $2160. •will be .0021 times $864000 = 

$2160. 

Rule. — To find the amount of tax, -multiply the 
value of the taxable property by the rate. 

WRITTEN EXERCISES. 

2. The taxable property of a certain town is valued at 
$182540, and taxed at the rate of 4 mills on a dollar. If 
there are 140 polls, at $1.20 each, what is the whole tax ? 

Ans. $898.16. 

«?. What is the tax of a person whose property is 
assessed at $24800, if he pays 2^ town tax, and \\% 
school tax ? Ans. $868. 

Jf. The real estate of a certain town is valued at 
$1400000. There are 960 polls, at 75 cents each ; what 
is the whole tax, the rate being 5 mills on the dollar ? 

Ans. $7720. 

5, In No. 4, what is B^s whole tax whose property is 
valued at $8000, and who pays for 3 polls ? Ans. $42.25. 

6. A tax of $11004 is to be assessed on a certain vil- 
vage ; the value of the taxable property is $1800000 ; and 
thexB are 340 polls to be assessed 60 cents each; how 
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much will be the tax of A, whose property is valued at 
15240, and who pays for 5 polls ? Ans. $34.44. 

OPERATION. 

.60 X 340 = $204 = amount raised by poll-tax. 
$11004 — $204 = $10800 = '' ^^ on property. 

$10800 -J- $1800000 = .006 = tax on $1, or rate %. 
.006 X $5240 = $31.44 = tax on A's property. 
$31.44 + $3.00 = $34.44 = total amount of A's tax. 

After finding the tax on $1, or the rate per cent., 
assessors greatly facilitate the operation by constructing 
a table on the following plan : 

TABLE. 



Property 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 
$.60 


Prop. 


Tax. 


$1 gives. 


. $.006 


$10 


$.06 


$100 


$1000 


$ 6.00 


2 *' 




.012 


20 


.12 


200 


1.20 


2000 


,12.00 


3 *' 




.018 


30 


.18 


300 


1.80 


3000 


18.00 


4 *- 




.034 


40 


.24 


400 


2.40 


4000 


2400 


5 *' 




. .080 


50 


.30 


500 


3.00 


5ooa 


30.00 


6 *- 




.036 


60 


.36 


600 


3.60 


6000 


36.00 


7 *• 




.. .042 


70 


.42 


700 


4.20 


7000 


42.00 


8 * 




.. .048 


80 


.48 


800 


480 


8000 


48.00 


9 ** 


.054 


90 


.54 


900 


5.40 


9000 


54.00 



7. Find by the table, the tax of a gentleman whose 
property is $4980, and who pays for 7 polls, at the rate 
of $.90 each. Ans. $36.18. 

8. What amount of tax is paid by a gentleman whose 
property is valued at $7240 ? Ans, $43.44. 

9. Mr. Levins owns $6450 worth of real estate, assessed 
at f of its value, and $2350 assessed personal property ; 
what is his tax, according to the table given above ? 

A71S. $39.90. 
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10. A certain school is supported by a rate-bill based on 
an attendance of 5750 days. If the teacher's wages and 
other expenses amount to $345, what is the rate ? What 
does A pay for three pupils, 250 days each ? 

A71S. Bate, .06. 

11, If Mr. BelFs property is assessed at $19800 and he 
pays .012 school tax, .016 state tax, $3.75 poll tax ; what 
amount of taxes does he pay ? Ans. $558.15. 

1^. The tax levied on a certain town is $25900, the 
value of the property is $531000, and there are 940 polls 
at $1.50 each. Find the rate of tax, and construct a 
table. Ans. Eate, .046 + . 

13. A corporation consisting of 50 persons, is taxed 
$6340 ; their property is assessed for $720000, and each 
poll is assessed 90 cents ; what is the rate of taxation ? 

Ans. ,0087 + . 

14' What is the total tax on 4187J- pounds tobacco 
at 160, 2180 gallons distilled spirits at 70^, and 1082^ 
barrels beer at $1 ? A?is. $3278.50. 

Case II. 

83. To find the aiuount assessed, when the tax 
and the rate are given. 

1, If my tax is $123.75, at the rate of 4^ mills on a 
dollar, what is the assessed value of my property ? 

OPERATION. Solution. — If the rate is 4| 

$123.75 -f- .0045 = $27500 ^^^^^^ «" ^ ^^"l^^r» ^« produce a 

tax of $123.75 it will require as 

many dollars as .0045 are contained times in $123.75, which are 

$37500. 

KuLE. — To find the amount assessed, divide the 
amount of tax by the rate. 
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WRITTEN EXERCISES. 

2, Mr. Eandairs property is taxed at the rate of 7 
mills on a dollar, and his taxes amount to $275.80; 
what is his property worth ? Ans. $39400. 

3. Mr. Butler pays a tax of $592.90, at the rate of G^ 
mills on a dollar, including G polls at $1.75 each ; what 
is the value of his property ? Ans, $89600. 

Jf. A stockholder is assessed $450, at the rate of A\ 
cents on the dollar, to meet a loss sustained by the com- 
pany. What is the value of his stock ? Ans. $10000. 

INTEEEST. 

84. Interest is a sum paid for the use of money, or 
its equivalent. 

85. The Principal is the sum for the use of which 
interest is paid. 

86. The Rate is a certain per cent, of the principal 
which indicates the interest on one dollar for one year. 

87. The Time is the period during which the money 
is on interest. 

88. The Annount is the sum of the principal and 
the interest. 

89. Simple Interest is the sum charged for the 
use of the principal. 

90. JEkcact Interest is that which is computed by 
reckoning 365 days to the year. 

Note. — In computing interest it is customary to reckon a month 
as -j^ of a year, and a day as ^ of a month. In dealing with the 
U. S. Government, each day is -^ of a year. 

91. The Legal Rate is the rate established by law. 
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Tn the first column of the following table may be seen the legal 
rate of interest for the several States and Territories ; and in the 
second, the maximum rate allowed in contracts. 



State or Territory. 



Alabama 

Alaska (Ter.).. . 

Arkansas 

Arizona (Ter.). . 
California . ; . . . 

Colorado 

Comiecticut. ... 
Dakota (Ter.) . . 

Delaware 

Florida 

Georgia 

Idaho (Ter.).... 

Illinois 

Indian (Ter.) . . . 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts . . 

Michigan 

Minnesota. . . . . 



Rate. 


8% 


8% 


• • • • 

6% 


.... 
10% 


10% 


Any 


7% 


Any 


10% 


Any 


6% 


6% 


7% 


12% 


6% 


6% 


8% 


Any 


7% 


8% 


10% 


18% 


6% 


8% 


6% 


Any 


6% 


8% 


6% 


10% 


7% 


12% 


6% 


6% 


5% 


8% 


6% 


Any 


6% 


6% 


6% 


Any 


7% 


10% 


7% 


10% 



State or Territory. 

Mississippi.' 

Missouri 

Montana (Ter.)... 

Nebraska 

Nevada 

New Hampshire. . 

New Jersey 

New Mexico (Ter.) 

New York 

North Carolina. .. 

Ohio 

Oregon 

Pennsylvania 

Rhode Island. . . . 
South Carolina. . . 

Tennessee 

Texas 

Utah (Ter.) 

Vermont 

Virginia 

Washington (Ter.) 
West Virginia — 

Wisconsin 

Wyoming (Ter.). . 



Rate. 


6% 


10% 


6% 


10% 


10% 


Any 


7% 


10% 


10% 


Any 


6% 


6% 


6% 


6% 


6% 


12% 


6% 


6% 


6% 


8% 


6% 


8% 


8% 


10% 


6% 


6% 


6% 


Any 


7% 


10% 


6% 


6% 


8% 


12% 


10% 


Any 


6% 


7% 


6% 


6% 


10% 


Any 


6% 


6% 


7% 


10% 


12% 


Any 



93. The elements of simple interest are the Principal, 
the Interest, the Rate, the Time, and the Amount. 



Case I. 

93. To find the interest or the amount, when 
the principal, the rate, and the time are griven. 
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MENTAL EXERCISES, 

i. What is the interest of $5 at Q%, for one year ? 

Solution. — Since the interest of $1 for 1 year is 6%, or 6 cents, 
the interest of %^ for the same time is 5 times as great, or 5 times (J 
cents, which are 30 cents. ' 

2, What is the interest of $6 at ^%, for one year and 
6n Aiths? 

Solution. — 6 months equal ^ or i of a year, which with 1 year, 
equals \\ or f years. According to the first solution, the interest 
of $6 at 6%, for 1 year, equals 36 cents. Tlierefore, the interest of 

, at 6%, for \ years equals f of 36 cents = 54 cents. 



3. What is the interest of $1 for 1 year, at 6^ ? At 
g? At 4^? At 8^? At 10^? 
^. What is the interest of $7 at G^, for 1 year ? Of 
18 ? Of $9 ? Of 120 ? ' Of $30 ? Of $50 ? 

5. What is the interest of $10 at ^%, for 1 year ? For 
2 years.? For 4 years ? For 8 years ? For 12 years ? 

6. What is the interest of $5 at 6^, for 2 yr. ? For 

2 }T. and 6 mo. ? For 3 yr. 6 mo. ? For 5 yr. 6 mo. ? 
For 8 yr. 6 mo. ? 

7. What is the interest of $100 at 6^, for 1 year ? Of 
$200? Of $500? Of $800? Of $1000 ? Of $350 ? 

8. What is the interest of $100 at 6^, for G mo. ? For 

3 mo.? For 4 mo.? For 8 mo.? For 9 mo.? 

9. What is the interest of $200 at ^%, for 1 month ? 
For 2 mo. ? For 5 mo. ? For 7 mo. ? For 10 mo. ? For " 
11 mo. ? 

10. What is the yearly interest of $300 at 6^ ? At 
5^? At 10^? At 3^? At 8^^? 

11. What is the yearly interest of $40 at 4^ ? Of 
$20? Of $80? Of $35? Of $75? 
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IB. What is the yearly interest of $70 at 1% ? Of *60 
at 10^ ? Of $125 at 6^ ? Of $150 at 4^ ? 

ic?. What is the interest of $40 for 3 years at 4^ ? 
For 6 years at b% ? For 10 years at 8% ? For 1 year 
at ^%^ 

14' What is the interest of $20 for 8 years at Q^% ? 
For 5 years at %\% ? For 3 years at ^% ? 

15. What is the interest of $400 for 4 years at 7^,? Of 
$500? Of $200? Of $1000? Of $700? 

16. What is the interest of $35.50 for 2 years at 10^ ? 
Of $47. 50 ? Of $86. 50 ? Of $94. 50 ? 

17. What is the interest of $80 at 6^, for 3 yr. 4 mo. 
15 da. ? 

Solution. — 15 da. = JJ, or J of a month ; which with 4 months 
equals 4J or | mo. f mo. = ^, or { of a year. | of a year and 3 
years equal 3f or ^ years. The interest of $1 for 1 year at 6%, 
equals .06, or yj^. And the interest ef $1 for ^ years = -j^ x ^. 
Therefore, the interest of $80 at 6^, for V" years = yj^j x ^ x 80 = 
$16i. 

IS. AVhat is the interest of $50 at 10%, for 5 yr. 3 mo. 
and 10 da. ? For 2 yr. 3 mo. and 15 da. ? 

19. What is the interest of $100 at 12^, for 1 yr. 9 
mo. and 12 da. ? For 2 yr. 3 mo. and 20 da. ? 

20. What is the interest of $300 at %%, for 5 yr. 10 
mo. and '25 da. ? For 10 yr. 10 mo. and 10 da. ? 

21. AVhat is the interest of $60 at 5^, for 9 mo. and 
3 da. ? For 11 months ? For 25 days ? 

22. AVhat is the interest of $500 for 15 da., at 12^ ? 
For 18 da. ? For 21 da. ? For 9 da.? 

23. What is the interest of $10 at 9^, for one day ? 
For one month ? For 12^ years ? For 3 months ? For 
15 days ? 

^4- What is the amount of $25 at %%, for three- years? 
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Solution. — The interest of $25 at 6%, for 3 years equals $25 x 
tJ^x3 = $4J. To find the amount, add the interest to. the prin- 
cipal. Thus, $25 + $4i = $29 J. f^ '» 

25. What is the amount of $200 at b%, for 6 yr. ? For 
9 yr. ? For 8 yr. and 9 mo. ? 

26. What is the amount of $120 for 11 mo., at 1% ? 
For 10 mo., at %% ? For 2 yr. and 6 mo., at 4c% ? 

27. What is the amount of $440 for 1 yr. and 10 mo., 
at 8^ ? For 3 yr., at 10^ ? For 5 yr., at b% ? 

28. What is the amount of $150 for 6 months, at Z^% ? 
For 9 months, at 15^ ? For 4 years, at 7^^ ? . - 

29. What is the amount of $1000 for 10 years, 2 
months, and 12 days, at 4c% ? For 5 years, 1 month, and 
6 days ? 

30. What is the amount of $80 for 5 years and 5 
months, at b% ? For 4 years and 4 months, at 4^ ? 

31. What is the amount of $500 for 8 years and 6 
months, at 6^ ? For 6 years and 3 months, at 10^ ? 

. WRITTEN EXERCISES, 

1. What is the interest of $5000 for 9 years, 3 months, 
9 days, at 8^ ? Amount ? 

OPERATION. Solution. — Reducing the 

$5000 3 mo. and 9 da. to a frac- 

.08 ' tion of a year, we obtain J^. 

$400:00 Int. for 1 yr. The interest of $500^»t 8^, 

•^ for 1 year, equals .08 times 

^tt ^ $5000, or $400. Heivje, the 

11000 interest of $5000 for 9^^ 

360000 ^ years, Equals 9JJ times $400 

= $3710. Adding the prin- 



•3710.00 Int. for 9 yr. 3 mo. 9 da. ^^^^^^ |gooo, to the interest 
$5000. for the given time, we get 

•8710.00 Amount. - 18710 for the amount. 
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Rule. — /. Multiply the principal by the rate, and 
that product by the time expressed in years. The 
result will be the required interest. 

IL Add the interest to the principal to find the 
amount, » 

Formulas: (1) I = P x B x T. {2) A = P + I. 

Find the interest of : Amount of : 

j^. $240 for 2 yr. 6 mo., at 5%. Ans. $30. 

S. $520 for 1 yr. 4 mo., at 6%- Ans. $41.60. 

4. $850 for 7 yr. 8 mo., at b%. Ans. $325.83. 

5. $740 for 6 yr. 10 mo., at 1%. Ans. $353.97. 

6. $920 for 3 yr. 6 mo., at 6^. Ans. $193.20. 

7. $1225, 1 yr. 8 mo. 15 da., 4^. Ans. $83.71. 

8. $5040, 2 yr. 4 mo. 9 da., 8^. Ans. $950.88. 

9. $8429, 5 yr. 9 mo. 20 da., %%. Ans. $2936.10. 

10. $9510, 4 yr. 7 mo. 6 da., %%. Ans. $3499.68. 

11. $3562,. 3 yr. 2 mo. 5 da., 1%. - Ans. $793.04. 

12. $4845, 7 yr. 8 mo. 12 da., 6^. A71S. $2238.39. 

13. $2060, 9 yr. 6 mo. 10 da., 6%. A?is. $981.36'. . 

14. $1865, 2 yr. 10 mo. 25 da., 6%. Ans. $324.82. 

15. $1340, 1 yr. 5 mo. 6 da., 9^. A71S. $172.86, 

SIX PER CENT. METHOD. 

1. What is the interest of $180 for 6 yr. 10 mo. 12 da., 
at 6^ ? 

OPERATION. 

Int. of $1 for 6 yr. = .06 x 6 = $0.36 
'' 10 mo. = .00^ X 10= .05 
'' 12 da. = .000^ X 12 = .002 

6 yr. 10 mo. 12 da. = $0,412 
" $180 for 6 yr. 10 mo. 12 da. = .412 x 180 

.412 X 180 = $74.16 
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Solution. — ^The interest on $1 for 1 yr., at 6%, is 6^. For 6 yr. 
it is 6 times 6^, or 36^. For 1 month, which is ^ of a year, it is ^^ 
of ■<84'^pr i of a cent. Hence for 10 mo. it is 10 times ^^, or .05. 
Finally, since the interest on $1 for 1 mo. is J^, or 5 mills, for 1 day 
it is -^ of 5 mills, or J of a mill ; and, therefore, for 12 days it is 12 
times i ot& mill, or .002. Thus we find the interest of $1 for 6 yr. 
10 mo. 12 da., to be $0,412. Multiplying the interest on $1 for the 
given time, by $180, the principal, we obtain $74.16, the required 
interest. 

RtiLE. — J. Multiply the rate, 6%, by the number 
of years, take ^ of the nurfiber of months as cents, 
and \ of the nurriber of days as miUs, 

II. Add these partial interests for the interest of 
$1 for the given time at 6%. 

HI Multiply the sum thus obtained by the prin- 
cipaly and the product luill be the required interest), 

IV. For any other rate, first find the interest at 
6%, and then take as many sixths of it as that rate 
is of six, 

WRITTJEX J^J XHJRCISJES, 

What is the interest of : 

g. $648 for 4 yr. 10 mo., at 6% ? Ans. $187.92. 

3. $2980, 11 yr. 6 mo. 5 da., 6^? Ans. $2058.68. 

4. $430, 5 yr. 9 mo., b% ? ' Ans. $123.63. 

5. $870, 1 yr. 6 mo. 12 da., 1% ? Ans. $93.38. 

6. $740, 7 yr. 6 mo., 1% ? Ans. $388.50. 

7. $62.75, 1 yr. 11 mo. 29 da., 4c% ? Ans. $5.01. 

8. $8040, 9 yr. 10 mo. 24 da., b% ? Ans. $3979.80. 
9: $9000, 5 yr. 5 mo. 9 da., 1% ? Ans. $3428.25. 

10. $27.86, 9 yr. 1 mo. 3 da., ^% ? ^ns. $11.40. 

11. $1000, 1 yr. 4 mo., 6^ ? Ans. $80. 

12. -$420, 2 yr. 8 mo., b% ? Ans. $56. 
IS. 16000, 3 yr. 20 da., 6% ? Ans. $1100. 
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METHOD OF ALIQUOT PARTS. 

1. What is the interest of $350 for 4 yr. 5 mo. 10 da., 
at 6^ ? 

OPERATION. Solution. — ^By the 

$350 X .06 = $21.00 = Int. 1 yr. usual method we find 

tliB interest for 1 

$21.00 X 4 = $84.00 = '' 4 yr. year, and then for 4 

.4mo. =-J yr. 7.00 =: ^^ 4 mo. years. 5 months are 

Imo.miof -^yr. 1.75 == " 1 mo. equal to 4 mo. + 1 

10 da. =1 mo. .b^= "10 da. ^"^- ,^ ^ "^^^^^« 

= J 01 a year, we take 

$93.33^ J of $21, the interest 

for 1 year, which is 

$7. The interest for 1 month is equal to ^ of $21 = $1.75. And 

the interest for 10 da., or ^ of a month, equals J of $1.75 = .SSJ. 

The entire interest, therefore, is the sum of these partial interests, 

or $93.33|. 

EuLE. — /. Find the interest for the given num- 
ber of years by the first method. 

IL Take convenient fractional parts of one 
yearns interest as the interest for the given num- 
ber of months, 

III, Take fractional parts of one month's in- 
terest as the interest for the given number of 
days. 

IV, Add these results for the entire interest. 

WRITTBN EXERCISES. 

Find the interest of : 

2. $640 for 7 years 6 mo., at 6^. Arts. $288. 

3. $840 for 5 years 8 mo., at b%. Ans. $238. 

4. $1240 for 3 years 9 mo., at 1%. Ans. $325.50. 

5. $25.50 for 8 years 3 mo., at 6^. Ans. $12.62. 

6. 116.40 for 10 years 4 mo. 15 da., at %%. 
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7. $66.25 for 2 years 6 mo. 20 da., at %%. 

8. $0.25 for 50 years J5 mo. 6 da., at 10^. 

9. $2000 for 8 years 8 mo. 8 da., at 8^. 

10. $1 for 20 years 9 mo. 18 da., at b%, 

11. $7500 for 10 yr. 4 mo. 6 da., at 6^. 

METHOD OP EXACT INTEREST. 

1. What is the exact interest of $670 from March 10, 
1885, to June 1, 1887, at S% ? 

OPERATION. Solution. — The in- 

$670 X. 08= $53.60 Int. 1 }t. ^^"^^ ^^ ^^'^^ ^^^ ^ 

year, or 365 days, at 

$53.60 X 2 =$107.20 - ^2- 8%, is $53.60, and the 
$53.60 X ^= $12.18 + '^ 83 da. interest for 2 years is 

$119.38 + Ans. *^^'^-^^- ^^^"^ ^*^^^ 

10, to June 1, there are 

83 days. And if the interest of $670 for one year is $53.60, for 

83 days, it is ^ of $53.60, which is $12.18 +. Hence the entire 

interest equals $107.20 +'$12.18 + = $119.38 +. 

BULE. — Having found the interest for the inte- 
gral number of years, multiply the interest for one 
year by the exact number of days, and divide by 
365. The sum of the two results luill be the re- 
quired interest. 

WRITTEN EXJSltC ISE8. 

2. Find the interest, at b%, of $236.80, from May 
12, 1873, to July 25, 1876. Ans. $37.92. 

3. What is the interest of $460.20, at 6^, from Aug. 
15, 1864, to Oct. 20, 1869 ? Ans. $143.05. 

4. What is the interest of $1500, at 1%, from Jan. 10, 
1875, to May 13, 1879 ? Ans. $455.38. 
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5. Mr. Larking gave his note, Oct. 2, 1876, for $612, 
interest at 6^. He paid the note and interest Dec. 16, 
1881. What amount did he pay ? Ans. $671.91. 

6. What interest must S. S. Cox pay on $900, at b%, 
from April 26, 1865, to Aug. 30, 1869 ? 

Ans. $195.63. 

7. Find the amount of $2180.20, at %%, from Sept. 3, 
1880, to November 28, 18841 Ans. $2918.96. 

8. What fractional part of common interest will give 
exact interest ? Ans, -ff . 

9. What is the difference between the exact and ^the 
common interest of $600, at b%, from Feb. 5, 1872, to 
July 7, 1875 ? Ans. $0.17. 

10. How much should I receive for a note of $1000, 
with interest at 7^, from Jan. 10, 1877, to May 25, 
1879? Ans. $1165.89. 

Case II. 

94. To find the prmcipal, when the time, the 
rate, and the interest, or the amount are g^iven. 

MENTAL EXERCISES, 

1. What principal, in 5 yr. 3 mo., at b%, will give 
$85.05 ? 

Solution. — ^The interest of $1 for 1 yr., at 5%, is yj^y, or -^ of 
the principal; and the interest for b\ yr., is ^ times i^ = fi of the 
principal. Hence, |J of the principal is equal to $85.05 ; ^ = $4.05 ; 
and IJ = $4.05 x 80 = $324.00, the principal. 

Note. — ^As the following are exercises in simple or ordinary in- 
terest, take 30 days to the month. 

What principal will produce : 

2. $42 in 2 yr. 4 mo., at 9^ ? $21 ? $84 ? 
S. $1200 in 6 yr. 8 mo., at Q% ? $600 ? $300 ? 
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n 



4. $390 

5. $212 

6. $900 

7. $760 

8. $520 

9. $270 
iO. $840 
11. $460 
ii^. $310 
13. $600 



in 7 yr. 6 mo., at b% ? $130 ? $260 ? 

n 8 yr. 10 mo., at %% ? $636 ? $1060 ? 

n 7 mo. 15 da., at 10^ .? $180 ? $450 ? 

n 15 mo. 25 da., at 6^? $380 ? $570 ? 

n 10 yr. 10 mo., at 6^ ? $130 ? $390 ? 

n 7 mo. 6 da., at 4|^ ? ' $360 ? $450 ? 

n 1 yr. 6 mo., at 4^ ? $210 ? $120 ? 

n 5 yr. 9 mo., at 10^ ? $230 ? $690 ? 

n 2 yr. 7 mo., at 5^ ? $155 ? $620 ? 

n 3 yr. 9 mo., at 4^ ? $150 ? $1200 ? 
14. $1 in 2 yr. 6 mo., at %% ? $100 ? $200 ? 
i5. $70 in 2 yr. 1 mo., at 1% ? $140 ? $280 ? 
ie. $10.50 in 1 yr. 2 mo., at 6^ ? $210 ? $420 ? 
i7. $20.60 in 6 yr. 8 mo., at b% ? $412 ? $10.30 ? 
18. $12.40 in 8 mo. 10 da., at 12^ ? $62 ? $124 ? 
i9. $18.25 in 3 yr. 4 mo., at 10^ ? $73 ? $365 ? 



What principal will amount to : 

20. $198 

21. $320 

22. $660 

23. $700 

24. $177 

25. $705 

26. $333 

27. $217 

28. $214 

29. $443 
50. $174 
31. $602 



? $660 ? $231 ? 
$560 ? $640 ? 
$1320 ? $2640 ? 
$420? $630? 
$354 ? $885 ? 
$141 ? $282 ? 
$666 ? $3330 ? 
$434? $651? 
$270? $540? 

$880 ? $1329 ? 
$348? $522? 
n 8 yr. 5 mo., at %% ? $1204 ? $2408 ? 
52. $860 in 10 yr. 10 mo., at 4^ ? $430 ? $4300 ? 
33. $201 in 5 yr. 8 mo., at 6^ ? $402 ? $1206 ? 
5-^. $340 in 4 yr. 6 mo., at %% ? $680 ? $1700 ? 



in 10 yr. 10 mo., at \3-/o 
n 6 yr. 8 mo., at 9^ ? 
n 5 yr. 10 mo., at 8^ ? 
n 1 yr. 8 mo., at 10^ ? 
n 6 yr. 5 mo., at 12^ ? 
n 6 yr. 10 mo., at Q% ? 
n 9 yr. 6 mo., at 7^ ? 
n 2 mo. 5 da., at 4^ ? 
n 6 yr. 9 mo., at b% ? 
n 4 yr. 4 mo., at 11^ ? 
n 9 yr. 3 mo., at S% ? 
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WniTTJEN EXEItC 18M8. 

J. What principal will produce $G09.12 interest, in 5 
yr. 10 mo. 15 da., at 8^ ? 

OPERATION. Solution. — The interest of $1 

$1.00 X .08 X 5| = $0.47 for 5 yr. 10 mo. 1? da., at 8%, is 

$609.12 -T- .47 = $1296. *^-^'^- "» therefore, $1 gives an 

interest of $0.47, to produce an 
interest of $609.12, it will require as many dollars as $0.47 are 
contained times in $609.12, which are $1296. 

2. What principal will amount to $1617, in 3 yr. 6 

mo. 15 da., at 8^ ? 

Solution. — The amount of $1 for 

OPERATION. 3 yr. 6 mo. 15 da., at 8%, is $1.28^. 

l5l 281- ^ ^1 617 00 ^^^ therefore, $1 amounts to $1.28^, 

' it will require as many dollars to 

amount to $1617, as $1.28^ are con- 

$3.85) $4851.00 ($1260 tained times in $1617, which are 

$1260. 

EuLE. — /. Divide the given interest by the in- 
terest of $1 for the given time and rate. Or, 

//. Divide the given amount by the amount of 
$1 for the given time and rate. 

Formulas: (1) P= /-f- (R x T). (2) P=A -f- [1 + (i2 x T)]. 

What principal will produce : 

3, $538.80 in 10 mo. 24 da., at 5^? Ans.m97S.d3. 

4. $1000 in 1 yr. 18 da., at 3% ? Ans, $31746.03. 

5, $64.26 in 12 yr. 9 mo., at 7% ? Ans. $72. 

6. $53,505 in 4 mo. 25 da., at 6% ? A71S. $2214. 

7. $306.72 in 1 yr. 11 mo. 20 da., at 12^ ? 

8, $456. 16f in 7 yr. 7 mo. 7 da., at Q% ? 
P. $1208.48 in 5 yr. 6 mo. 12 da., at 6^ ? 
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10. $29300 in 9 mo. 23 da., at 9^ ? Ans. $400000. 

11. $458.50 in 6 yr. 6 mo. 18 da., at 7^ ? Ans. $1000. 

12. $5304 in 3 yr. 8 mo. 6 da., at 8^ ? Ans. $18000. 

13. $86. 28 in 2 yr. 4 mo. 24 da. , at 5^ ? A ns. $719. 

14. $323.75 in 2 yr. 6 mo. 10 da., at 1% ? 
. 15. $636.50 in 1 yr. 8 mo. 3 da., at ^% ? 

What principal will amount to : 

16. $847 in 7 yr. 6 mo., at 10^ ? Ans. $484. 

i7. $3142.50 in 9 mo. 15 da., at Q% ? Ans. $3000. 

18. $18000 in 2 yr. 6 mo., at 5^ ? Ans. $16000. 

15. $3000.041, 9 yr. 8 mo., 9^ ? • • Ans. $1604.30. 
20. $24492, 6 yr. 4 mo. 24 da., 4^ ? Ans. $19500. 
^i. $967.15, 1 yr. 10 mo. 10 da., 6^? A71S. $870. 
jg^. $1762.87, 1 yr. 2 mo. 21 da., 6% ? 

• ^<?. $1047.20, 4 yr. 6 mo., 12jg ? , ^/is. $680. 

24. $3047.40, 15 yr. 4 mo. 24 da., 4^% ? Ans. $1800. 

25. $1403.872, 2 yr. 8 mo. 12 da., 8^ ? 
J^ff. $8964. 41|, 7 yr. 4 mo. 3 da., Q% ? 

^7. $7288. 75, 4 yr. 10 mo. 15 da., 10^ ? Ans. $4900. 

28. $5400.4365, 6 yr. 3 mo. 12 da., b% ? 

29. $14780.50, 1 yr. 8 mo. 18 da., 1% ? 

Case III. 

95. To find the time, when the principal, the 
rate, and the interest or the amount are g^iven. 

MENTAL EXEItC IS ES. 

1. In what time will $300, at 4^, give $84 interest ? 

Solution.— Since $300 in 1 yr., at 4%, will gain $12 interest, 
for $300 to gain $84 interest, it will require as many years as $12 
are contained times in $84, which are 7 times. Hence it will 
require 7 years for $300 to gain $84 interest. 
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In what time will : 

2. $120 at h%y give $54 int. ? $400 at 7^, $840 int. ? 

3. $300 at 6^, give $36 int. ? $320 at 6^^, $400 int. ? 
^. $100 at 4^, give $40 int. ? $500 at 7^, $350 int. ? 

5. $160 at h%y give $56 int. ? $600 at h% $756 int. ? 

6, $200 at 8^, give $64 int. ? $700 at 3^, $847 int,? 

7. $150 at 6^, give $90 int. ? $300 at 4^, $721 int. ? 

8, $130 at 4^, give $52 int. ? $100 at 9^, $183 int. ? 
5. $250 at 8^, give $100 int. ? $200 at 3^^, $140 int. ? 

iO. $140 at h%, give $280 int. ? $200 at 6^, $66 int. ? 

i J. $175 at 8^, amount to $245 ? At 4^ ? At 2^ ? 

ij^. $400 at h%, amount to $520 ? At 2J^ ? At 10^ ? 

ic?. $300 at 4^, amount to $396 ? At 8^ ? At 2^ ? 

IJ^. $100 at 7^, amount to $135 ? At 14^ ? At 21^ ? 

i5. $60 at Z%, amount to $69 ? At 6^ ? At 12^ ? 

16. $60 at 8^, amount to $72 ? At 4^ ? At 16^ ? 

17. $140 at 6^, amount to $182 ? At 1^ ? At 3^ ? 

18. $30 at 5^, amount to $33 ? At 10^ ? At 20;^ ? 

19. $50 at 4^, amount to $62 ? At 8^ ? At 1% ? 

20. $200 at 6^, amount to $242 ? At 3^ ? At 12^^ ? 

21. $25 at %%, amount to $35 ? At 4^ ? At 24^ .?» 

22. $160 at 5^, amount to $194 ? At 10^ ? At 20^ ? 
^c?. $80 at 7^, amount to $108 ? At 14^ ? At 1^ ? 
2Jf. $300 at 4^, amount to $412 ? At 16^ ? At 24^ ? 
25. $100 at 6^, amount to $124 ? At 3% ? At 12^ ? 
^g. $500 at 10^, amount to $800 ? At 5^ ? At 30^ ? 
27. In what time will any given principal double 

itself at h% ? 

Solution. — To double itself any sum of money must gain 100% 

of itself. At 1 per cent., it will require 100 years ; and at 5% it will 

require as many years as 5% is contained times in 100%, which are 

20 times. Therefore, it will require 20 years for any principal to 

double itself at 5^. 
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28. In what time will a given principal double itself 
at7%? At 8^? At 10^? AtU%? 

29. In what time will $300 double itself at 12^^ ? At 
6^? At 4^? At 5^? 

30 • In what time will a given principal treble itself at 
4^? At 10^? At 7^? At 6^? 

31. In what time will $500 treble itself at 8^ ? At 
165g? At 9^? Atl2i^? At 20^? At 8|^ ? 

32. In what time will $800 double itself at 4^ ? 

33. In what time will $3000 treble itself at 20^ ? At 
15^? At 25^? At 8^? At33-J^? At 66|^ ? 

WRITTBN EXERCISES . 

1. In what time will $1565.19 produce $834.81, at 7^? 
OPERATION. Solution. — The 

$1565.19 X .07 = $109.5633 Int. 1 yr. interest of $1565.19 

yr. mo. da. for 1 year, at 7%, is 

$109.5633 ) $834.8100 ( 7, 7, 12.9 $109.5633. If, there- 

766.9431 fore, in 1 year^ the 

principal produces 

67.8669 $109.5633, to pro- 

12 duce $834.81, it will 



814.4028 



require as many 
years as $109.5633 
7oD.94ol j^j.g contained times 

47.4597 in $1565.19, which 

QQ are 7 + times. Hence 

it will require 7 yr. 



1423.7910 7 n^o, 12.9 da. for 

1314.7596 $1565.19 to produce 

109.0314 $834.81, at 7^. 

Rule. — Divide the given interest by the interest 
of the principal at the given rate for 1 year. 

Formula : T=I-h(P x E), 
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In what time will : 

2. $325, at 6^, produce $741 interest ? Ans. 38 yr. 

3. $620, at 7^, produce $150 ? 

4. $250, at b%y produce $400 ? Ans. 32 yr. 

5. $3040, at 6^, produce $608 ? ^7^5. 3 yr. 4 mo. 
^. $1645.50, at 5^, produce $850,175 ? ^/^s. 10^ yr. 
7. $18.28, at b%, produce $22,393 ? Ans. 24ii-yr. 
^. $87.50, at 7^, produce $49 ? Ans. ^ yr. 
5. $7856, at b%, produce $1276.60 ? ^7^5. 3| yr. 

iO. $8340, at 6^, produce $492.06 ? ^7^5. llf mo. 
11. $12000, at 3J^, produce $2130 ? ^W5. 4\\ yr. 
ij^. $64950, at 7^, produce $6668.20 ? ^7^s. 1-^ yr. 
ij. $4008.75, at 8^, produce $1924.20 ? ^W5. 6 yr. 

14. $30000, at 12^^, produce $30000 ? Ans. 8 yr. 

15. $14564.30, at 8^^, produce $29711.172 ? 
i6>. $3030, at 14^, amount to $4613.68 ? 

Ans. 3 yr. 8 mo. 24 da. 

17. $6400, at 9^, amount to $16848 ? 

Ans. 18 yr. 1 mo. 20 da. 

18. $20.10, at 8^, amount to $32,361 ? 

^W5. 7 }T. 7 mo. 15 da. 

19. $20850, at 7^, amount to $21531.10 ? 

Ans. 5 mo. 18 da. 

20. $53.68, at b%, amount to $57,035 ? 

Ans. 1 yr. 3 mo**- 

21. $4562, at 3^, amount to $5006. 79 J^ ? 

Ans. 3 yr. 3 mo. 

22. $625.50, at 9^, amount to $920.96 ? 

Ans. 5 yr. 2 mo. 29 da. 

23. $7630.36, at 6^, amount to $9054.20 ? 

Ans. 3 yr. 1 mo. 9 da. 

24. $1890.60, at 8^, amount to $2237.21 ? 

A%^. 2 yr. 3 mo. 15 da. 
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Case IV. 

96. To find the rate, \irkeii the principal, the 
time, and the interest or the amount are given. 

MENTAU EXERCISES, 

1. At what rate will $50 in 6 years, produce $18 
interest ? 

Solution.— The interest of $50 for 6 years at 1 ^ is $3. If, there- 
fore, $50 in 6 years, at 1 per cent., produce $3 interest, to produce 
$18 interest, it will require as many per cent, as $3 are contained 
times in $18, which are 6 times. Hence it will require the rat« of 
6 per cent, for $50, in 6 years, to produce $18. 

At what rate will : - J* 

jg. $20 in 4 years, produce $24 interest ? $12 ? .. x T' 

3. $35 in 6 years, produce $42 interest ? $21 ? 

4. $48 in 2 years, produce $96 interest ? $48 ? 

5. $70 in 5 years, produce $35 interest ? $70 ? 

6. $80 in 3 years, produce $72 interest ? $48 ? 
in 8 years, produce $48 interest ? $24 ? 
in 10 years, produce $75 interest ? $150 ? 
in 6 years, produce $225 interest ? $300 ? 
in 9 years, produce $540 interest ? $270 ? 
in 6 years, produce $216 interest *i $144 ? 
in 8 years, produce $240 interest ? $400 ? 
in 6 years, produce $150 interest ? $300 ? 
in 5 years, amount to $600 ? In 10 years ? 
in 2 years; amount to $660 ? In 4 years ? 
in 7 years, amount to $250 ? In 1 year ? 
in 1 year, amount to $420 ? In 2 years ? 
in 2J years, amount to $455 ? In 10 years ? 
in 10 years, amount to $550 ? In 5 years ? 

20. At what per cent, will a given principal double 
itself in 4 years f 



9' 



7. 


$100 i 


8. 


$150 i 


9. 


$250 i 


10. 


$300 i 


11. 


$600 i 


12. 


$500 i 


IS. 


fl25i 


u- 


$4001 


15. 


$300 i 


16. 


$1001 


17. 


$210 i 


18. 


$400 i 


19. 


$500 1 
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Solution. — As a given principal must gain 100 per cent, to 
double itself in 1 year, to double itself in 4 years will require J of 
100 per cent., or 25 per cent. 

21. At what per cent, will $300 double itself in 12 
years ? In 6 years ? In 5 years ? 

22. At what rate will $400 double itself in 10 years .^ 
In 20 years ? In 7 years ? In 30 years ? In 50 years ? 

23. At what per cent, will $100 treble itself in 12 
years ? In 40 years ? In 60 years ? In 25 years ? 

24' At what per cent, will $150 treble itself in 25 
years ? In 80 years ? In 30 years ? In 70 years ? In 
40 years ? 

25. At what per cent, will $50 gain 5 times itself in 10 
years ? In 20 years ? In 50 years ? 

WJtITTBN BXBItCISES. 

1. At what rate will $1461.75, in 4 yr. 9 mo. 15 da., 
produce $420.25 ? 

OPERATION. Solution. — The interest of 

$1461.75 X .01 = $14.6175 the principal for 4 yr. 9 mo. 

$14.6175 x4^f = $70.04211 1^ da-» ^^ 1%» is $70.04 + . 

$420. 25 -- $70. 042U = H. ^^: t^^^-^f^^^' *1461-75 for the 

** ^ given time, at 1^, produce 

$70.04 + , it will require as many per cent, to produce $420.25, as 

$70.04 + is contained times in $420.25, which are 6 times. Hence it 

will require 6^ for the given principal, in the given time, to 

produce $420.25. 

Rule. — Divide the given interest by the interest of 
the principal for the given time at one per cent. 

Formula: B = I^ (Pxlfo x T). 

At what rate will : 

2. $320 in 4 yr. 6 mo., produce $72 ? Ans. 6%. 
S. *960 in 2 yr. 8 mo., produce $179.20 ? Ans. 7%. 



INTEREST. 79 

^. $325 in 6 yr., produce $58.50 ? Ans. 3%. 

5. $2500 in 1 yr. 3 mo. 10 da., produce $191.67 ? 

6. $127.60 in 1 yr. 11 mo. 3 da., produce $24,563 ? 

7. $5040 in 3 yr. 6 mo. 15 da., produce $1428 ? 

8. $1825.41 in 5 mo. 18 da., produce $42.60 ? 

9. $930.84 in 3 yr. 7 mo., produce $166.7755 ? 

Ans, 6%, 

10. $175.25 in 9 mo. 12 da., produce $8.236i ? 

Ans, 6%. 

11. $3400 in 3 yr. 4 mo. 12 da., produce $801.26|? 

12. $2501 in 2 yr. 11 mo., produce $437,675 ? 

13. $201.60 in 3 yr. 2 mo. 20 da., amount to $253,568? 

Ans. %%. 
IJf. $304.08 in 4 yr. 4 mo., amount to $383.1408 ? 

Ans. 6%. 
15. $1800 in 12 yr. 6 mo., amount to $3375 ? 

Ans. 1%. 



PROMISSORY NOTES. 

97. A JPromissory Note is a written promise made 
by one party to pay another a specified sum at a specified 
time, or on demand. 

98. The Face of a note is the sum promised to be 
paid. 

99. The Maker of a note is the party who signs it, 
and who thus becomes responsible for its payment. 

100. The Payee is the person to whom, or to whose 
order it is made payable. 

101. The Bolder is the one who owns it. 

102. A Negotiable Note is a note that can be 
transferred from one party to another. To be negotiable 
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it must be made payable to " bearer," or to the " order " 
of the payee. 

103. The Indarser of a note is the person who 
writes his name on the back as security for its payment. 

104. The Maturity of a note is the legal date on 
which it becomes due. 

105. Days of Grace are the three days usually 
allowed by law for the payment of a note after the ex- 
piration of the time specified in the note. 

WRITTEN JEXEJtCIS E 8. 

Calculate the interest upon each of the following notes : 
1. — Time Note, Interest-bearing. 



1795^^. Cincinnati, Ohio, July 20, '8S. 

Three months after date, I promise to pay G. C. 
Taylor, or bearer. Seven Hundred Ninety-five and -f^ 
Dollars, toith interest at 7 per cent. 

Value received, Thomas Renwood. 

2. — Joint and Several Note. 



»3000T<y^. Philadelphia, March 12, 1882. 

Six months after date, we jointly a?id severally prom- 
ise to pay William Hancock, or order, Three TJiousand 
Dollars, with interest from date, for value received, 
without defalcation, Richard Dana, 

Samuel Tilden. 

Note. — I. A note is on interest from the day it becomes due, even 
though no interest be mentioned. 

II. When no rate of interest is given, take the legal rate of the 
place mentioned in the note ; if no particular place be mentiooed^ 
take %%. 
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3. — Principal and Surety Note. 



$1245-j\fe. San Francisco , CaL, Nov., 8, 1881, 

Four months after date I promise to pay Peter Cooper y 
or hearer, One Thousand Ttvo Hundred and Forty- 
jive Dollars, with interest, for value received, 

Joseph Lynch, 
Surety, Peter Conrad, 

4. — Joint Note. 



$936^. St. Louis, Mo., May 19, 1882. 

On d&tnand, for value received, we promise to pay 
Philip Sheils, or order, Nine Hundred Thirty-six and 
^jf Dollars, with interest, negotiable and payable with- 
out defalcation or discount. Matthew Butler. 

Bernard Crome. 

Note. — This note was presentetl for payment Nov. 19, '82. 

5. Write out a 90-day note for $G00, bearing in- 
terest from date, and calculate the interest due in 145 
days. 

6. Write a 60-day joint and several note for $250, 
without interest ; and find the amount due if paid in 
125 days.. 

ANNUAL INTEREST. 

106* Annual Interest is the simple interest of 
the principal, and of each yearns interest from the time of 
its accruing until payment. 

i. What amount is due on a note of $400, at 5^, for 
3 yr. 6 mp,, interest payable annually ? 



82 PERCEKTAGE. 

OPERATION. 

$400 X .05 =: 120 = Interest for 1 year. 

$20 X 3| =$70 = " " 3^ years. 
$20 X .05 X 2i=$2.50 = Interest on 1st yearns interest. 
$20 X. 05x4= 1.50= " " ^d '*" 
$20x.05x i= .50= '' "3d " " 

400.00 = Principal. 

$474.50 

WRITTEN EXERCISES. 

2, At %%y interest payable annually, how much would 
be due Oct. 1, 1883, on a note of $5000, dated Oct. 1, 
1879, no payments having been made ? Ans. $6308. 

3, What interest is due on a note for $2400, dated 
February 10, 1860, interest payable annually at S% ; if 
no payments have been made till May 10, 1864 ? 

Ans. $923.52. 
Jf, Find the amount of $3200, at 6^, interest payable 
annually from April 8, 1881, to Oct. 8, 1884, no interest 
having been paid except for the first year. 

Ans. $3703.04. 

5. What must be paid July 25, 1888, in settlement of 
a note for $1200, dated March 10, 1883, at 6^, said note 
promising interest annually, and no interest having been 
paid? Ans. $1638.30. 

6. What interest was due on th^p following note, Dec. 1, 
1887, if no payments had been made ? 



$1800. Charleston, S. C, June 1, 188 J/.. 

On demand, I promise to pay James Murphy, or order, 
Eighteen Hundred Dollars, for value received, with 
interest annually at 7%. TJiomas Walsh. 

Ans. $480.69. 
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PARTIAL PAYMENTS. 

107. Partial Payments are payments in part of 
notes, mortgages, etc., made at different times. 

108. Indorsements are acknowledgments of pay- 
ments, written on the back of the note, mortgage, etc., 
stating the amount and time of the payment. 

United States Rule. — /. Find the amount of the 
given principal to the time of the first payment; 
and if this payment exceed the interest then due, 
subtract it from the amount obtained, and treat 
the remainder as a neiu principal, 

IL But if the interest be greater than any pay- 
ment, compute the interest on the same principal to 
a time when the sum of the payinents shall equal 
or exceed the interest due, and subtract the sum of 
the payments from the amount of the principal. 

III. Proceed in the same -manner with the re- 
maining paym^ents until the time of settlement. 

1. 

$2000. New York, May 1, 1881. 

One year after date I promise to pay William Johnson 
& Co., or order. Two Thousand Dollars, for value re- 
ceived, with interest from date at 6%. John A. Spice. 

On this note are the following indorsements : 

April 21, 1882, received $400 

Dec. 1, 1882, " 50 

Aug. 1, 1883, '' 200 

July 7, 1884, '' 800 

How much remained due, Jan. 19, 1885 ? 
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OPERATION. 

Principal, or face of note, from May 1, 1881, $2000.00 

Interest from May 1, 1881, to April 21, 1882 (11 mo. 20 da.), 116.67 

Amount, April 21, 1882, $2116.67 

First payment, April 21, 1882, 400.00 

New principal from April 21, 1882, $1716.67 

Int. of $1716.67 from April 21, 1882, to Dec. 1, 

1882 (7 mo. 10 da.), $62.94 

(Interest exceeding payment, a new principal is 

not found.) 
Int. of $1716.67 from Dec. 1, 1882, to Aug. 1, 

1883(8mo.), 68.67 $131.61 

[Payments ($50 + $200), now greater than the interest 
due ($131.61)]. 

Amount, Aug. 1, 1883, $1848.28 

Second and third payments, $50 + $200, 250.00 

New principal from Aug. 1, 1883, $1598.28 

Int. of $1598.28 from Aug. 1 to July 7, 1884 (11 mo. 6 da.) 89.50 

Amount July 7, 1884, $1687.78 

Fourth payment, July 7, 1884, 800.00 

New principal from July 7, 1884, $887. 78 

Int. of $887.78 from July 7, 1884, to Jan. 19, 1885 (6 mo. 

12 da.), 28.41 

Amount dice Jan. 19, 1885, the final day of settlement, $916.19 

WRITTEN EXERCISES, 

2. 

»3Q0Q' Biiffalo, N. Y., May 10, 1876. 

Four years after date, for value received, I promise to 
pay TJiomas Kane, or order. Three Thousand Dollars, 
tvith interest from date, Felix Kent, 

ladorsements : May 10, 1877, $200; May 26, 1878, 



$120 ; June 20, 1879, $500. How much was due May 
10,1880? A71S. $2883.47. 

3. 

$50a Philadelphia, Jan, 12, 1879. 

For value received, I promise to pay G. W, Farrell, Five 
Hundred Dollars, on demand, with interest at 8%, 

L. H, Ruche. 

Indorsements : May 12, 1880, $200 ; July 15, 1881, 
$50 ; Jan. 1, 1882, $100. What was due April 1, 1882 ? 

4. A note of $1000 was given Sept. 1, 1880. Indorse- 
ments : Dec. 20, 1880, $200 ; Mar. 15, 1881, $25 ; Nov. 
10, 1881, $300. What was due Sept. 1, 1882, interest b% ? 

5. A note of $G000 was given Oct. 2, 1883. Indorse- 
ments : Feb. 2, 1884, $500 ; July 17, 1884, $1000 ; Dec. 
25, 1884, $2000. What was due Jan. 4, 1885, interest 1% ? 

The following rule is generally employed by business 
men in settling notes and interest accounts payable 
within a year : 

Meechai^^ts^ Eule. — /. Find the amount of the 
principal, and also the amount of each payment, 
to the time of settlement. 

II. SvhtroyCb the amount of the paipnents from 
the amount of the principal, aivd the remainder 
will be the balance due. 

WniTTEN EXEMCIS E8. 

1. 

$2550. Neio York, Jan. 1, 1877. 

Thirty days after date, for value received, I promise to 
pay John Brown & Co., or order. Two Thousand Five 
Hundred and Fifty Dollars. Joseph Wakely. 
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Indorsements : May 20, $300 ; July 30, 1100 ; Oct. 12, 
$200. What is due Dec. 1, 1877 ? Ans. $2064.48. 

j^. A note of $1680 was given Sept. 8, 1876. Indorse- 
ments : Nov. 8, $500 ; Jan. 1, 1877, $150 ; June 1, 1877, 
$400. What was due Sept. 8, 1877, at 6% ? 

Ans. $693.16. 

3. A note of $3600 was given Mar. 20, 1860. Indorse- 
ments : Apr. 10, $1000 ; Jan. 1, 1861, $500. What was 
due Feb. 1, 1861, at 5^ ? Ans. $2213. 

4- A note of $5400 was given June 2, 1870. Indorse- 
ments : Aug. 2, $3000 ; Nov. 20, $2000 ; Feb. 1, 1871, 
$100. What was due June 2, 1871, at t% ? 

DISCOUNT. 

109. Discount is an allowance made for the pay- 
ment of a debt before it is due. 

110. The Present Worth of a debt payable at a 
future time without interest, is such a sum as being on 
interest for the time at a certain rate, will amount to the 
debt. 

111. The True Discount is the difference between 
tlio present worth and the debt. 

i. What is the present worth of $650, due 8 years 
hence without interest, money being worth Q% ? 

OPERATION. Solution. — The 

$0.06 X 8 = $0.48, Int. $1 for 8 yr. amount of $1.00 
$1.00 + $0.48 = $1.48, Amt. '' '^ ^^^ ^ y^^^ ^^ ^^^' 

$650-r-$1.48 = $439.18 + , A^is. .'' *^-f ' """"^J^l 

' present worth of 

$1.48, is $1.00. Hence the present worth of $650 for 8 yr. at 

6%, is as many dollars as $1.48 is contained times in $650, which 

are$439.18-h. 
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by the ajnounb of 
The (pwUent wiU 



Rule. — /. Divide the given su 
$1 far the given time and rate, 
be the present worth of the debt. 

II. Sicbtraet the present worth from the debt ami 
the reinainder wUl be the discount. 

NoTB. — Whoa soyeral payments are made without mti>resl. llnJ 
the present worth of each separately, and take their siun. 



(WnXTTES EXERCISES. 
\ S. What is the present worth of 451.50, due in 2^ 
years, at Q% ? Ans. H2.Gi. 

3. What is the discount of *7000 due in 18. mo., at 
i%Y Ans. 1396.33. 

4. What is the present worth of *3200.9l) due in 9 mo., 
at4J.^? Am. «3096.40. 

5. Which is the more profitable, $1000 dtie in 20 
months, at Q%. or *850 cash ? 

IA/is. The former, *59.09 more. 
e. What is the diaeouut on *4301.30, due in CO da,ya, 
m? An». *39.07. 

7. Find the present worth of $10350, due in 5 years, 
&%. Ans. $8200. 

8. A owes S5700, payable in 6 yr. 9 mo. without inter- 
est, but wisliing to pay it immediately, what should he 
in equity pay, money beiug worth B% ? Ans. $3701.30. 

£». I can sell my house for $4800 cash, or *5000 iu 3 yr. 
>i mo. How much will I gain or lose by choosing the 
former, money being worth (i% ? Afis. Gain *667.77. 

10. Mr. Wilson owes (1300. of which one-third ia to be 
paid in one year, and the remainder in two years. What 
18 the present value, money being worth 6 per cent. ? 
Ans. $272.91. 
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11. How much do I gain by borrowing money at b%, 
to pay a debt of 15000, due in two years, discounted at 
(j% ? Ans. $89.29. 

12. Mr. Lynch gave his note for 1760 due in 3 yr. 
6 mo. without interest. At the end of 18 mo. he wishes 
to pay it. Money being worth 6^, what should the 
holder of the note receive ? Ans. $678.57. 

13. What is the present worth of $3500, one-half due 
in 1 yr., one-third in 6 mo., and the remainder in 2 yr. 
4 mo., money being worth h% ? 

14' What is the discount of $1870, due in 4 yr. 3 mo., 
at 4^? 

15. Find the difference between the interest and the 
discount of $950, due in 3 yr. 4 mo. 12 da., at Q%. 

16. If I receive 4^ less than the face of a bill for 
$16000, due in 8 months, what do I gain, money being 
worth 1% ? 

BANK DISCOUNT. . 

113. A Sank is a chartered institution which re- 
ceives and loans money, or furnishes a paper circulation. 

113. Sank Notes are notes issued by banks to cir- 
culate as money. They are payable in specie at the 
banks. 

114. Sank Discount is the simple interest on a 
note for the number of days it has to run. It is paid in 
advance, and may be computed by any of the methods of 
simple interest. 

115. The Proceeds of a note is the amount received 
by the holder when the note is discounted. It is equal 
to the face minus the discount. 



116. To find tJie discount imd the proceeds of a 
note, wlien tlie face is given. 

1. What are the proceeds of a note for $400, duo in 27 
.days, discounted at a bank at Q%? 

w J , -T^"""' OA A Solution,— The interest of $400 ibr 

^i a&. + 6 da.= dO da. 27da. + 3da. ofgrace.orBOda., is J3.00, 
W da. X. 000^= .005 which is the hnnk diBCoxint. Subtract- 
$400 X -005 = 13.00 in^ thia (iieconTit from the face, ((;400, 
1400 — $2 = *398 we find tlie proceeds. $398. 

EuLE. — I. Fiind the interest on the face of the note 
jjlbr three days more than the specified time; the 
"Tesu/lt iviU be the discount. 

II. Subtract the discount fronv the face; the 
Temaindcr iviU be the present worth. 

Notes. — 1. In taking the discount of notes bearing interest, 
|Kinpnte it on the amnutit of the note at its matunty. 

2. When the time of a note ia given in months, calendar months 
ire reckoned ; and the maturity is 3 days later than the date corre- 
^wriding to that of the not«. 

IVJIITTEX EXHK VISES. 

2. What are the proceeds of ii note of $500 for GO days, 
luntedat?^? Aiis. $493.88. 

3. Find the proceeds of a note of $800 for 20 days, 
iounted at G%. Ans. $79(J.93. 

Required tho discount of a note for $525, due in 30 
lys, disconnted at a bank at 6^. Ans. $3.89. 

5. Find the proceeds of a note for $1800, with interesi 
Q%, dated Feb. 8, at 3 mo., discounted March 8, at 8^. 
4ns. $1805.56, 



90 PEBCEKTAGE. 

6. A note for $420.50^ drawn at 60 dajs^ isdisconnted 
at the Bank of New York. Find the proceeds. 

Atis. $416.08. 

7. Wishing to borrow 11080 of a Southern bank which 
is discounting paper at S%, I gaye my note for $960^ 
payable in 30 days. How much do I need to make up 
the required amount ? 

.8. A note for 1235.60^ drawn at 30 days^ is discounted 
at the Vermont Bank. Find the proceeds. 

9. What are the proceeds of a note for $30000, at 2 mo., 
discounted at the Philadelphia Bank ? 

Note. — In Pennsylvania, Delaware, Maryland, Missouri, and the 
District of Columbia, both the day of discount and the day of pay- 
ment are counted. Hence, in these States, it is necessary to add 4 
days instead of 3, to the given time. 

10. Bought a horse for $250, and sold him for a note, 
at 60 days, for $325, which I had discounted at 6^. What 
was my gain ? Ans. $71.59. 

11. Discounted a note of $800 for'30 days, at 6^, and 
invested the proceeds in flour at $9.36 per bbl. How 
many bbl. did I purchase ? Ans. 85 bbl. 

12. What are the proceeds of a note of $600, due in 
30 days, bearing interest at 9^, which I discounted at a 
bank at the same rate ? 

13. What is the difference between the true and the 
bank discount of $212 for 2 yr., at H% ? 

Note. — The true discount is equal to $212 minus the present 
worth. The bank discount is equal to $212 minus the proceeds of 
$212 for 2 yr. and 3 da., at 8%. 

14' What is the difference between the true and the 
bank discount of $400 for 90 days, at 1% ? 



BANK DISCOUNT. 91 

15, Find the difference between the true and the bank 
discount of $897.50 for 30 days, at %%. Ans. $0.47. 

16. Find the difference between the true and the bank 
discount of $490, due in 3 yr. 4 mo., omitting days of 
grace, money being worth 10%, 

Find the maturity, the term of discount, and the pro- 
ceeds of each of the following notes : 



17. 



^QOQ' Brooklyn, JSf. Y., May 12, 1882, 

Sixty days from date, I promise to pay G, H, Penman, 

or order. Three Thousand Dollars, value received, 

Thomas Giles, 
Discounted, June 16, 1882, at 6%, 



18, 



^8000. j^ew York, Jan, 15, 1883, 

Three months after date, I promise to pay to the order 

of Smith & Son, Eight Thousand Dollars, at the First 

National Bank, value deceived, 

John Edison, 
Discounted, Jan, 20, 1883, 



19, 



$230V^ . Boston, May i, 188 J^, 

Two months after date, I promise to pay S, T, Wilson, 
or order. Two Hundred Thirty and JW Dollars, value 
received, 

J. F, Thomas. 

Discounted^ June 1^ 188 J^, at 6%, 
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SO. 



*^- Washington, Oct. 12, 1882. 

Eight months from date, for value received, I promise 
to pay P. 0' Shea, or order. Eight Hundred Forty Dol- 
lars, with interest, at 6%. 

Henry Jaden. 

Discounted, Dec. 12, 1882, at 6%. 

21. 

$537^ . St. Louis, Aug. 21, 188^ 

Ninety days after date, for value received, I promise to 
pay to the order of W. Jackson, Five Hundred Thirty- 
seven and T^^ Dollars, with interest, at 8 per cent. 

Joseph Cream. 

Discounted, Aug. 31, 1884, «^ ^%* 

Case II. 

117. To find the face of a note, when the pro- 
ceeds are given. 

i. If I wish to borrow $600 from a bank, for what 

amount must I gi^e my note Ht 30 days, discounting 

at G^ ? 

OPERATION. Solution. — To find the pro- 

$1 0000 ^®®ds of $1, subtract the interest 

Interest of II = !o055 f ^^ *°^ ^|"' ^T^^^.f '*'"' 

from a dollar. Then, if the pro- 

Proceeds of $1 = .9945 ceeds of $1 are $0.9945, to give 
1600 -r- .9945 = $603.31 -f- $600 proceeds, it will require as 

many dollars as $0.9945 are con- 
tained times in $600, which are $603.81 +. 

Rule. — Divide the given proceeds hy the proceeds 
of $1 for the given time and rate, and the quotient 
will ie the face of the not^^ 
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WniTTEN EXEBCISE8. 

2, What is the face of a note at 60 days, the proceeds 
of which, discounted at 6^, are $4000 ? 

Ans. $4042.45. 

3. A broker buys a 30-day note for $50 less than the 
face ; what is the face, discounted at 1% ? 

Ans, $7792.21. 
^. For what sum must a note be drawn at 90 days to 
net $6500, when discounted at %% ? Ans. $6602.34. 

5. A gentleman wishes to borrow $750 from a bank at 
60 days ; for what sum must he give his note, discount- 
ing at 6^? Ans. $757.96. 

6. Mr. Snelling presented a note for 60 days, at a New 
York bank for discount ; the proceeds being $3958, what 
was the face of the note ? Ans. $4000. 

7. The proceeds of a note having two mont,hs to run, 
discounted at a bank at 6^, were $6431.75 ; what was the 
face of the note ? Ans. $6500. 

8. Find the face of a 9 mo. note, the proceeds of which, 
discounted at %% a month, are $652. 

9. For what sum must a note be drawn at 60 days, to 
net $1000 when discounted at 8^ ? Ans. $1014.20. 

10. What would be the face of a note for 6 months in 
payment of a debt of $530, if discounted at 1^% a, month? 

11. Mr. Jenkins buys a bill of merchandise in New 
York at cash price, to the amount of $3567.80, and gives 
in payment his note at 3 months at 4^% ; what must be 
the face of the note ? 

1^. What must be the face of a note at 60 days, dis- 
counted at 6%, to realize $62.75 ? Ans. $63.42. 

IS. What must be the face of a note payable in 4 
months, that I may realize $1925 when discounted at S%? 
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14* How much more or less will it cost me to borrow 
17500 at 90 days, at bank discount, than at true discount, 
the rate being 10% in both cases ? Ana, $11.39 more. 

15. If the proceeds of a 30-day note, discounted at 8^, 
are 1900, what is the face ? 

16. For what sum must a 60-day note be drawn, so 
that when discounted at 1% it will yield $2312 ? 

Ans. $2340.67. 



COMPOUND iNTEEEST. 

118. Compound Interest is interest on both 
principal and interest, when the interest is not paid 
when due. 

1. What is the compound interest of $800 for 3 years, 
at 6^? 

OPERATION. 



$800, Principal. 
.06 



$48.00, Interest 1st year. 
800 

$848.00, Amount 1st year. 
.06 



$50.8800, Interest 2d year. 
848. 



$898.88, Amount 2d year. 
.06 



$53.9328, Interest 3d year. 
898.88 



$952.8128, Amount 3d year. 
800. , Original Principal. 



Solution. — The inter- 
est for 1 year at 6%, on 
$800 is $48. Adding the 
principal, $800, to this, we 
find $848 for the amount 
for the first year, which is 
also the principal for the 
second year. The interest 
on $848 is $50.88; which, 
added to $848, gives 
$898.88, the amount for 
the second year, or the 
principal for the third 
year. The interest on 
$898.88 is $53.9328, which 
plus $898.88, equals $952.- 
8128, the amount for the 
third year. Subtracting 
from this the original prin- 
cipal, we get $152.8128 as 



$152.8128, C. Interest for 3 years, the compound interest. 
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EuLE. — L Find the amount of the given princi- 
pal for the flrsb period of time, and malce it the 
principal for the second, 

II. Find the amount of the second principal for 
the second period of time, and make it the prin- 
cipal for the third. 

III. Continue thus for the whole time; the last 
amount, minus the given principal, will be the 
compound interest. 

Note. — 1. Semi-annual and quarterly interest are reckoned in the 
same manner as annual, by counting the half years and quarters as 
periods. 

2. When the time cannot be divided into exact periods, find the 
amount of the principal to the end of the last period. Then find 
the interest on this amount for the remaining time, and add it to 
the last amount. The sum will give the required amount, from 
which subtract the given principal, as before. 

WRITTEy EXERCISES. 

2. What is the compound interest of $750 for 2 years, 
at 6^? Ans. $92.70. 

3. What is the compound interest of $200 for 3 years, 
at 1% ? Alls. $45. 

4. What is the compound interest of $300 for 1 yr. 6 
mo., at b%, payable semi-annually? Ans. $23.07. 

5. What is the compound interest of $437.82 for 3 yr. 
3 mo., at 6^, payable quarterly ? 

6. What is the amount of $630.25 for 2 yr. 6 mo. 10 
da., at %%, payable semi-annually, compound interest ? 

7. Find the amount, by using table, of $7G3, for 7 yr., 
at b%, compound interest. 

Solution.— In the column of the table marked 5^, and opposite 
7 yr., we find the amount of $1 to be $1.4071. Hence the amount 
of $763 is 763 times as much. 
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8. Find the amount of $1200 for 12 yr., at 6^, com- 
pound interest. Ans, $2414.64. 

The following table is intended to facilitate the calculation of 
compound interest, by showing the amount of $1, at 2%, 3%, to 
10%, for any number of years from 1 to 30. 



Yre. 
1 


23C 


2h% 


^ 


m 


4jC 


^% 


Ym. 

1 


1.0200 


1.0250 


1.0300 


1.0350 


1.0400 


1.0450 


2 


1.0404 


1.0506 


1.0609 


1.0712 


1.0816 


1.0920 


2 


3 


1.0612 


1.0769 


1.0927 


1.1087 


1.1249 


1.1412 


3 


4 


1.0824 


1.1038 


1.1255 


1.1475 


1.1099 


1.1925 


4 


5 


1.1041 


1.1314 


1.1593 


1.1877 


1.2167 


1.2462 


5 


6 


1.1202 


1.1597 


1.1941 


1.2293 


1.2653 


1.3023 


6 


7 


1.1487 


1.1887 


1.2299 


1.2723 


1.3159 


1.3609 


7 


8 


1.1717 


1.2184 


1.2668 


1.3168 


1.3686 


1.4221 


8 


9 


1.1951 


1.2489 


1.3048 


1.3629 


1.4233 


1.4861 


9 


10 


1.2190 


1.2801 


1.3439 


1.4106 


1.4802 


1.5530 


10 


11 


1.2434 


1.3121 


1.3842 


1.4600 


1.5395 


1.6229 


11 


12 


1.2682 


1.3449 


1.4258 


1.5111 


1.6010 


1.6959 


12 


13 


1.2936 


1.3785 


1.4685 


1.5640 


1.6651 


1.7722 


13 


14 


1.3195 


1.4130 


1.5126 


1.6187 


1.7317 


1.8519 


14 


15 


1.3459 


1.4483 


1.5580 


1.6753 


1.8009 


1.9353 


15 


16 


1.3728 


1.4845 


1.6047 


1.7340 


1.8730 


2.0224 


16 


17 


1.4002 


1.5216 


1.6528 


1.7947 


1.9479 


2.1134 


17 


18 


1.4282 


1.5597 


1.7024 


1.8575 


2.0258 


2.2085 


18 


19 


1.4568 


1.5987 


1.7535 


1.9225 


2.1068 


2.3079 


19 


20 


1.4859 


1.6386 


1.8061 


1.9898 


2.1911 


2.4117 


20 


21 


1.5157 


1.6796 


1.8603 


2.0594 


2.2788 


2.5202 


21 


22 


1.5460 


1.7216 


1.9161 


2.1315 


2.3699 


2.6337 


22 


23 


1.5769 


1.7646 


1.9736 


2.2061 


2.4647 


2.7522 


23 


24 


1.6084 


1.8087 


2.0328 


2.2833 


2.5633 


2.8760 


24 


25 


1.6406 


1.8539 


2.0938 


2.3632 


2.6658 


3.0054 


25 


26 


1.6734 


1.9003 


2.1566 


2.4460 


2.7725 


3.1407 


26 


27 


1.7069 


1.9478 


2.2213 


2.5316 


2.8834 


3.2820 


27 


28 


1.7410 


1.9965 


2.2879 


2.6202 


2.9987 


3.4297 


28 


29 


1.7758 


2.0464 


2.3566 


2.7119 


3.1187 


3.5840 


29 


30 


1.8114 


2.0976 


2.4273 


2.8068 


3.2434 


3.7453 


30 


/. i 
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9. What is the difference between the simple and the 
compound interest of $700 for 15 yr., at S% ? 

10. What is the amount of $300 for 4 yr. 5 mo. 20 da., 
at 4:%, compound interest ? Ans, $357.60. 

11, What is the compound interest of $840 for 15 yr. 



10 mo., at 9^ 


^? 












Yre. 
1 


5jg. 


G%. 


7%. 


Bji. 


W. 


10^. 


Yre. 
1 


1.0500 


1.0600 


1.0700 


1.0800 


1.0900 


1.1000 


2 


1.1025 


1.1236 


1.1449 


1.1664 


1.1881 


1.2100 


2 


3 


1.1576 


1.1910 


1.2250 


1.2597 


1.2950 


1.3310 


3 


4 


1.2155 


1.2625 


1.3108 


1.3604 


1.4115 


1.4641 


4 


5 


1.2763 


1.3382 


1.4026 


1.4693 


1.5386 


1.6105 


5 


6 


1.3401 


1.4185 


1.5007 


1.5868 


1.6771 


1.7715 


6 


7 


1.4071 


1.5036 


1.6058 


1.7138 


1.8280 


1.9487 


7 


8 


1.4775 


1.5938 


1.7182 


1.8509 


1.9925 


2.1435 


8 


9 


1.5513 


1.6895 


1.8385 


1.9990 


2.1718 


2.3579 


9 


10 


1.6289 


1.7908 


1.9672 


2.1589 


2.3673 


2.5937 


10 


11 


1.7103 


1.8983 


2.1049 


2.3316 


2.5804 


2.8531 


11 


12 


1.7956 


2.0122 


2.2522 


2.5181 


2.8126 


3.1384 


12 


13 


1.8856 


2.1329 


2.4098 


2.7196 


3.0658 


3.4522 


13 


14 


1.9799 


2.2609 


2.5785 


2.9371 


3.3417 


3.7974 


14 


15 


2.0789 


2.3966 


2.7590 


3.1721 


3.6424 


4.1772 


15 


16 


2.1829 


2.5404 


2.9522 


3.4259 


3.9703 


4.5949 


16 


17 


2.2920 


2.6928 


3.1588 


3.7000 


4.3276 


5.0544 


17 


18 


2.4066 


2.8543 


3.3799 


3.9960 


4.7171 


5.5599 


18 


19. 


2.5270 


3.0256 


3.6165 


4.3157 


5.1416 


6.1159 


19 


20 


2.6533 


3.2071 


3.8697 


4.6609 


5.6044 


6.7275 


20 


21 


2.7860 


3.3996 


4.1406 


5.0338 


6.1088 


7.4002 


21 


22 


2.9253 


3.6035 


4.4304 


5.4365 


6.6586 


8.1402 


22 


23 


3.0715 


3.8197 


4.7405 


5.8714 


7.2578 


8.9543 


23 


24 


3.2251 


4.0489 


5.0724 


6.3411 


7.9110 


9.8497 


24 


25 


3.3864 


4.2919 


5.4274 


6.8484 


8.6230 


10.8347 


25 


26 


3.5557 


4.5494 


5.8074 


7.3963 


9.3991 


11.9181 


26 


27 


3.7335 


48223 


6.2139 


7.9880 


10.2450 


13.1099 


27 


28 


3,9201 


5.1117 


6.6488 


8.6271 


11.1671 


14.4209 


28 


29 


4.1161 


5.4184 


7.1143 


9.3172 


12.1721 


15.8630 


29 


30 


4.3219 


5.7435 


7.6123 


10.0626 


13.2676 


17.4494 


30 
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EQUATION OP PAYMENTS. 

119. Equation of Payments is the process of 
finding the mean or equitable time for paying, at once, 
and without loss to either debtor or creditor, several sums 
of money due at different times. 

130. The Equated Time is the date at which the 
several debts may be paid in one sum. 

131. The Term of Credit is the time allowed for 
the payment of a debt. 

133. The Average Term of Credit is the equated 
time at which the several debts may be paid together. 

133. The Focal Date is the date from which we 
reckon in arranging an account. 

Case I. 

134. To find the average term of credit, when 
all the terms of credit begin at the same time. 

1. A merchant owes $320 due in 8 months, and $500 
due in 2 months ; what is the average term of credit ? 

OPERATION. Solution. — The credit, or in- 

$320 X 8 = 2560 terest of $320 for 8 months 

f,^r. t) ^ r.r.r. equdls thc interest of $1 for 2560 

"^ months ; and the interest of $500 

$820 3560 for 2 months equals that of $1 

3560 -^ $820 = 4^ mo. f ^r 10^0 months. By adding we 

4-4 V ^0 104 da obtain the credit of the several 

'^\ . ■* .* , sums equal to the credit of $1 
4^ mo. = 4 mo. 10 da. ^^^ ^^^^ ^^^^^^ ^^^^^^ i^ |1 

has a credit of 8560 months, 
$820 will have a credit of ^ of 3560 months, which is 4J4 months. 
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Rule. — L Multiply each payment by its term of 
credit, and divide the sum of the products by the 
sum of the payments ; the quotient will be the aver- 
age term of credit. 

IL Add the average term of credit to the date at 
which the credits begin, and the result will be the 
equated time, 

WBITTJEN EXEJRCISBS. 

2. Bought merchandise, June 1, as follows : $150 on 
4 mo., 1348 on 6 mo., 1200 on 4 mo., and $720 on 8 mo.; 
what is the average term of credit ? Ans, 6 mo. IG da. 

3. I agreed to pay ^ of a debt in 6 mo., \ of it in 8 
mo., and the remainder in 2 yeiars ; in what time can I 
cancel the obligation by a single payment? 

Ans, 9 mo. 20 da. 

4. Find the average term of credit of $360 due in 5 
mo., $1200 in 2 mo., and $200 in 4 mo. 

5. A broker sold a house for $20000, as follows : 
$10000 cash, $5000 in 4 mo., and the remainder in 1 
year; for what time should a note be drawn for the 
whole amount ? Ans. 4t mo. 

6. A merchant bought a bill of goods. May 20, 1881, 
amounting to $4325, as follows : $3000 in 2 mo., and the 
remainder in G mo. ; what is the equated time of pay- 
ment ? Ans. Aug. 27, 1881. 

7. Mr. Harman bought merchandise, Feb. 12, 1883, 
as follows : $1200 for cash, $600 on 3 mo., $900 on 4 
mo., $1000 on 1 mo.; what is the equated time of pay- 
ment ? Ans. April 4, 1883. 

8. Thomas Lalor owes Henry Brant $8000, J due 
in 3 mo. ; J in 6 mo. ; and the remainder in 8 mo. ; what 
is the average term of credit? Ans. b mo. 



100 PERCEKTAGE. 

9, Henry Gray owes 13500, 11200 of which is due now, 
iH420 in 4 mo., and the remainder in 6 mo.; what is the 
average time of payment ? Ans, 3 mo. 4 da. 

Case II. 

125. To find the equated time^ when the terms 
of credit begin at different dates. 

:;• ^ ^^ New York, Mar. 10, 1884. 

J. J. IIlLLMAN, 

To Edward Kane, Dr. 

1883, June 5.. To Cash ....$300. 

'' July 20. . " Mdse. on 3 mo 400. 

" Aug. 10. . " Mdse. on 2 mo 200. 

'' Oct. 1. . '^ Cash 500. 

Find the equated time of settlement. 

OPERATION. Solution. — 

June 5, $300 x = 00000. ^^^^''^ ^^^ ^^^- 

Oct. 20, 400 X 137 = 54800. jemence, June 5, 

^ ^ the earliest date, 

Oct. 10, 200 X 137 = 25400. ^ ^^e focal date! 

Oct. 1,_500 X 118 = 59000. the first item, 

11400 139200. 1300, has no cred- 

139200 ^ $1400 = 99| da. !*•. '^^^ ^""^ 

June 5, 1883, + 99 da. = Sept. 12, 1883. ^2. from Juty 

20, becomes due Oct. 20, which is 137 da. from the focal date. In 
like manner the third has a credit of 127 da. and the fourth 118 da. 
Then by averaging, as in Case I., we find the term of credit to be 
99 da. + . Hence June 5, 1883, + 99 da. = Sept. 12, 1883. 

Rule. — I, Select the earliest date as the focal date. 
IL Find the term of credit from the focal date to 
the date when each item becomes due. 
III. Find the equated time, as in Case I. 
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WMITTEN EXEMCI8B8, 

2. Mr. Warren sold goods as follows : 

Feb. 2, 1870, to amount of $150 on 2 mo. credit. 
Mar. 10, '' '' " 340 '' 3 mo. 

April 21, '' " " 600 '' 4 mo. 

Find the equated time of payment. Ans, July 10. 

<?. "What is the equated time of payment of the follow- 
ing account ? 

1871, July 1. .Mdse. at 4 mo $380. 

July IG. .Cash 800. 

Aug. 8 . . Mdse. at 3 mo 600. 

Sept. 29. .Cash 700. 

Ans, Sept. 20. 

>^. What is the equated time for the payment of the 
following bill ? 

John Walsh, 

1870. To James French, ' Dr, 

May 25, to 320 yd. Carpet @ 11.75, at 2 mo. credit. 
May 30, '^ 500 " Oil Cloth @ .00, at 5 mo. 
June 14, '' 720 " Sheeting @ .10, at 6 mo. 



66 
66 
66 



66 
66 



5. On Sept. 9, 1880, I bought $400 worth of goods on 
4 months^ credit ; Oct. 10, $1000 worth for cash ; Oct. 
14, $600 worth on 3 months^ credit. At wliat equated 
time can I pay the whole amount ? Ans. Nov. 26. 

Case III. 

126. When a debt due at some future time, has 
received partial payments, to find when the re- 
mainder should be paid. 
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1, I gave a note for 12000 to be paid in 10 mo.; but 
in 3 months I paid $1200, and in 2 months after, 1400 
more. When, in equity, should I pay the balance ? 

OPERATION. Solution. — By paying $1200 

$1200 X 7 = 8400 ^^ ^ ™^-» ^^ 7 mo. before it is due, 

I become entitled to a credit of 
$1 for 8400 mo. In like manner 



400 X 5 = 2000 



$1600 10400 by paying $400 5 months before 

$2000 — $1600 = $400 it is due, I obtain a credit of $1 

10400 -f. $400 = 26 mo. for 2000 months. Adding both 

10 mo. + 26 mo. = 36 mo. ^^"^^' ^^ ^^*^ ^ ^^^i*^ ^* *1 ^°^ 

10400 months. Hence the bal- 
ance, $400, should have an additional credit of ^J^ of 10400 mo. = 
26 mo. And 10 mo. + 26 mo. = 36 mo., the equated time for pay- 
ing the balance. 

Rule. — /. Multiply each payment hy the time it 
was paid before it was due. 

II, Find the term of credit for the balance of the 
debt, and add it to the given time, 

WRITTEN JEXJSMCISJSS. 

2. On a loan of $1500, at 6 months, made Nov. 1, 1872, 
there was paid Nov. 30, $600 ; and Dec. 15, $400. What 
is the equated time for paying the balance ? 

Ans, Feb. 17, 1874. 

3. A merchant lent'$500 for 4 mo., and $700 for 5 mo. 
At the end of 3 mo. he received $1000. At what time, 
in equity, should the remainder be paid ? 

A71S, 12|^ mo. after borrowing. 

4-. A gentleman borrowed $800 for 7 months. In 2 
months he paid ^ of it, and in 3 months J of the re- 
mainder. How long, in equity, may the balance remain 
unpaid ? Ans, S mo. after due. 

^. I bought a bill of $600 for 3 mo., and $900 for 6 
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mo. At the end of 1 month, I paid iH200. When, in 
equity, should I pay the remainder ? Ans, 20 mo. 



Case IV. 

127. To find the equated time for the payment 
of the balance of an account. 

i. At what equated time will the balance of my account 
with Lawrence Hogan, become due ? 



Dr, 



Lawrence Hogan. 



Ci\ 



1882. 








1882. 








Jan. 12 


To Mdse. 


100 


00 


Mar. 10 


By Cash 


150 


00 


Mar. 12 


a <( 


300 


00 


June 26 


<e (( 


100 


00 


July 20 


(< <e 


200 


00 


Oct. 15 


te a 


100 


00 



Due Dr, 

Jan. 12, WOO x 
Mar. 12, 300x59 
July 20, 200x189 

$600 
350 



OPERATION. 

Due 



$250 



: 00000 

: 17700 
: 37800 

55500 
5265 

2850 



Cr. 

Mar. 10, $150 x 57 
June 26, 100x165; 
Oct. 15, 100x276: 

$350 



: 8550 
16500 
27600 

52650 



2850 -i- $250 = llf da. 
Jan. 12 + 11 da. = Jan. 23. 

Solution. — ^The date of the first item due is Jan. 18. Taking 
this as the focal date, and performing the operation as in the fore- 
going cases, we find on the Dr. side a total credit of $1 for 55500 
days, and on the Cr. side a total credit of $1 for 52650 days. Com- 
paring the two sums, we find that the Dr. side must suffer a dis- 
count of $1 for 2850 days more than the Cr. The balance, $250, 
therefore, must suffer a discount of -^ of 2850 days = 11} days. 
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2, Find the equated time of payment of the following 
account, and the cash balance Dec. 1, 1881. 



Dr, 



Samuel Blakeman. 



Gr. 



1881. 




■ 




1881. 








May 4 


To Mdse. 


500 


00 


July 9 


By Cash 


400 


00 


June 16 


a i( 


800 


00 


Sept. 11 


'' Mdse. 


600 


00 


July 21 


a i< 


300 


00 


Oct. 29 


'' Cash 


200 


00 



OPERATION. 



Due Dr. 

May 4, |500x = 00000 
June 16, 800 X 43 = 34400 
July 21, _300 X 78 = 23400 

$1600 67800 

1200 

$400 
.069i 

$27.80 Int. for 417 da. 
400 



$427.80 



Due Cr. 

July 9, $400 X 66 
Sept. 11, 600x130 
Oct. 29, 200x178 

$1200 



: 26400 
: 78000 
: 35600 

140000 
57800 



82200 
82200 -5- $400 = 205i da. 
May 4, 1881-206 = Oct. 10, 1880. 
Dec. 1, 1881-Oct.l0,1880=417da. 
417 X .OOOJ = $.069i. 



Equated time, Oct. 10, 1880. 
Cash balance, $427.80. 



Solution. — Having found the balance by the same operation as 
in the last exercise, we observe that although there is a balance of 
$400 on the Dr. side, the credit contains a greater term of credit by 
82200 days. Hence, as S. Blakeman has had the use of $1 for 82200 
days more than his creditor, he should pay the balance, $400, soon 
enough to make the terms of credit equal. ^^ of 82200 days = 
205i da. And 206 da. before May 4, 1881 = Oct. 10, 1880, the 
equated time for paying the balance. If the balance, $400, becomes 
due Oct. 10, 1880, and is paid only Dec. 1, 1881, Mr. Blakeman 
must pay the interest for the intervening time. The interest of 
$400 for 417 days, at 6% = $27.80; which, added to the $400, gives 
a total balance of $427.80. 
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BuLE. — L Find the term of credit for each item 
and the products as in the last case. 

II, Divide the balance of the sum of the products 
by the balance of the accounts and the quotient laill 
be the average term of credit, 

III, When the balances are on the same side of 
the account rechon the equated time Forward from 
the focal date ; but when they are on opposite sides 
reckon it Backward. 

IV, If the balance becomes due before the time of 
settlement, find the cash balance by adding the in- 
terest for the interval; if after, deduct the bank 
discount. 

INTEREST METHOD. 

3. At what equated time will the balance of the follow- 
ing account become due ? 

Dr. William F. Gaynor. Cr, 



1879. 








1879. 








Mar. 10 


To Mdse. 


240 


00 


Apr. 17 


By Cash 


120 


00 


" 27 


(< <( 


500 


00 


May 27 


a i( 


400 


00 


May 18 


(< (< 


350 


00 


June 10 


66 (6 


200 


00 









OPERATION. 


• 






Dr. 












Cr, 


Due 




da. 


Int. 


Due 




da. 


Int. 


Mar. 10, 


$240 





$0.00 


Apr. 17, 


$120 


38 


$0.76 


" 27, 


500 


17 


1.42 


May 27, 


400 


78 


5.20 


May 18, 


350 


69 


4.03 


June 10, 


200 


92 


3.07 



$1090 

720 

$370 



$5.45 



$720 



$9.03 
5.45 

$3.58 



$3.68 -^ .061J = 58 days before Mar. 10, or Jan. 11, 1879. 
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Solution. — In this method, instead of the products, we find the 
interest on the several items for their respective terms of credit, at 
6%. The balance of interest is divided by the interest of the bal- 
ance of the account for one day ; which gives an average term of 
credit for 58 days. As the balances are found on opposite sides of 
the account, the equated time is reckoned backward. Hence the 
balance of the account becomes due Jan. 11, 1879. 

llULE. — I, Find the interest on each item for its 
corresponding term of credit. 

II, Divide the balance of interest by the interest 
of the balance of the account for one day ; and the 
quotient mill give the average term of credit. 

Note. — In doing the following exercises by the Interest Method, 
reckon the exact number of days on a basis of 360 to the year. 

WRITTEN BXEMC I8E8 . 

4. When is the balance of the following account due ? 
Dr, MiiDHAEL Banim. Or, 



18(14. 








1864. 








Fob. 5 


ToMdse. 


500 


00 


Feb. 28 


By Cash. . . 


400 


00 


April 2 
May 25 


i( i( 


800 


00 


May 15 


(( a 


GOO 


00 


i( <( 


600 


00 


June 20 


'' Sundries 


150 


00 



Ans, Mar. 5. 

«?. At what date may the balance of the following ac- 
count bo paid without loss to either party ? 

Dr, Heistry F. Spice. Cr, 



1880. 








1880. 








Jan. 6 


To Mdse. 


720 


00 


Feb. 10 


ByCa^h 


600 


00 


Mar. 10 


a a 


340 


00 


Apr. 15 


i( a 


400 


00 


30 


a (( 


800 


00 


May 12 


66 66 


500 


00 



Ans. Sept. 29, 1879. 
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6. What will be the equated time and the cash balance 
of the following account, Dec. 12, 1885 ? 



Dr, 



John. F. Creal. 



Cr. 



1884. 








1884. 








Jan. 21 


To Mdse. 


300 


00 


Feb. 2 


By Cash 


200 


00 


May 28 


<< (( 


900 


00 


June 20 


66 66 


750 


00 


July 12 


iC (( 


1000 


00 


Aug. 15 


66 66 


800 


00 



Ans. Feb. 5, 1884; Cash balance, 1500.70. 
7. Average, the following account : 
Dr, Philip Mangan. Cr, 



1881. 
June 1 
July 25 



To Mdse. 



66 



66 



625 
400 



00 
00 



1881. 
June 30 
Aug. 10 



By Cash 

66 66 



525 J 
450 



00 
00 



8, Find the equated time of payment, and the cash bal- 
ance of the following account Feb. 1, 1883, interest at 7^. 



Dr. 



Clark in Acc^t with Smith. 



Cr. 



1882. 








1882. 








July 25 


To Mdse. 


500 


00 


July 30 


ByCa^h 


300 


00 


Oct. 8 


(( 66 


2500 


00 


Oct. 15 


66 i6 


2000 


00 


Nov. 10 


66 66 


5000 


00 


Xov. 28 


66 66 


4700 


00 



Ans. June 25 ; Cash balance, $1042.97. 
9. Average the following account : 
Dr. George Graves. Cr. 



1886. 
Jan. 15 
May 3 



To Mdse. 

66 66 



200 
6500 



00 
00 



1886. 
Jan. 27 
June 1 



By Cash 

i6 a 



150 
4000 



00 
00 
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EXCHANGE. 

128. Exchange is the method of making payments 
at distant places by means of written orders called Drafts^ 
or Bills of Exchange. 

129. Domestic Bxchdnge is that which is made 
between different places in the same country. 

130. Foreign Exchange is that which takes 
place between different, countries. 

131. A Bill of Exchange is a written order re- 
questing one person to pay a certain sum to another, or 
his order, at a specified time. In domestic exchange, 
such bills are called Drafts. 

183. A Sight Draft is one requiring payment to 
be made '* at sight/^ or as soon as presented to the per- 
son ordered to pay. Bills made payable a certain num- 
ber of days ^^ after sight/^ are called Time Bills, 

133. The Drawer f or Maker , is the person who 
signs the bill. 

134. The Drawee is the person to whom the order 
is addressed. 

135. The Payee is the person to whom the money 
is ordered to be paid. 

136. The Dtiyer, or Remitter , is the person who 
purchases the bill. 

137. The Molder is the person who has j^ossession, 
or who owns the bill. 

138. The Indorsement of a bill is the writing 
upon its back, by which the payee transfers the payment 
to another. 
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139. The Acceptance is the promise of the drawee 
to pay the bill at maturity. In accepting a bill the 
drawee writes the word *^ Accepted/^ with his name and 
the date, across the face. 

140. The Par of Exchange is the estimated value 
of the coins of one country as compared with those of 
another. 

141. The Rate of Exchange is the rate per cent, 
which is reckoned upon a draft. 

143. The Course of Exchange is the current 
price paid in one place for bills of exchange on another 
place. 

The following are examples of the usual forms of 
drafts : 

First Natioi^al Bank. 



$6000. jsfew York, May 20, 1875, 

At sight, pay to the order of Jx)seph Petrie, Six Thou- 
sand Dollars, John Larhins, Cashier, 

To the Merchants National Bank, 
Philadelphia, Pa, 



>^500. St, Louis, Mo,, July 10, 1880, 

At thirty days' sight, pay to the order of G, P. 
Latvrence, Four Thousand Five Hundred Dollars, and 
charge the same to account of 

Tliomas Cleary, Cashier, 

To the Fifth National Bank, \ 
Jfew YorJC' ) 



I 
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The fli'st nf these drafts illustroteE the method ot remitting 
money from New York to Philadeiphin. It supjiOKes that Joseph 
Fetrie of New York wishes to pay JlIOOO to Hunry Jaekson of Phila- 
delphia. Hq goes to a bank in New York and gets tho draft. 
Having written on the hack of it, " Pay to tho order of Henry 
Jackson," and signed his name, he forwards it to Henry Jackson in 
Philadelphia. The latter talcea it to tho Merchants National Bank, 
and having written his name on the back, receives the money. 

The second draft differs from the first inasmuch a« it is a time 
draft. The "thirty days' sight" means after acceptance. It is 
presented to the bank as soon as received, when the cashier writes 
npou it "accepted," with the date, and hia name as cashier, and 
then retunia it to tile [layee. This is an agreement on Iha part of 
the bank to pay it after thirty days. 

Uask I. 
14:3i To fiuil tlie co!4t of a domestic bill of ox- 
ctaange. 

1. What muBt I give for &. aiglit draft of *700 on New 
Orleans, at 'd^% discount ? 

Solution. — Every 
dollar of the draft is 
purchased at 3}^ dis- 
count ; therefore the 
whole draft will cost .9fl5 per Sollar, or 700 times .965, = ^875.50. 

S. Wliat must be paid for a draft of 15(100, on Boston, 

at 60 days, interest 6%, when exchange is at %% preminm ? 

Solution.— The 

coarse of exchange 

being $1.02, and the 

hank discount of $1 

for 80 da. { + 3 da. of 

grace) being .0105, 

the ixist of fl of the 

draft is ecpial to |1.02-.010,'j = Jl.OOOS. Hence, the entire cost 

ot the draft - ^l.tlOBa x $5000 = $5047.50. 



$1.000— .035 = .965, Rate of Es, 
.965 X 700 = *676.50, Cost. 



$1.00-f.02 = *1.02, C. of Ex. 
tl X .0105 = Disc. %1, 63 da. 
*1. 02— $.0105 = $1.0095 
$1.0095 X 5000.= $5047.50, Coat. 
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Rule. — Multiply the cost of $1 of exchange hy 
the face of the draft. 

Note. — As seen above, the cost of time drafts is affected by botli 
the course of exchange and the bank discount for the specified time. 

W niTTMN JSX^JJtCISJES. 

3. What must I pay for a sight draft of $850 on St. 
Louis, at d\% premium .^ Aiis. $879.75. 

4» Find the cost of a draft of $4150, payable at 30 
days after sight, at 6^, exchange being 1^% premium ? 

Aiis. $4189.43. 

5. What must a New York firm pay for a 15-day draft 
of $10500 on Baltimore, at 1%, exchange being 2^^c dis- 
count ? Ans, $10174.50. 

6. What must be paid in Philadelphia for a draft of 
$5300 on St. Paul, drawn at 60 days, exchange being 
H% premium ? Am, $5317.23. 

7. What is the cost of a draft on New York for $6750 
at \% premium ? 

Find the cost of the following drafts : 

8. $3000, 2^ premium. Ans, $3060. 

9. $5260, 4t% discount. Ans, $5049.60. 

10. $6783, 1% discount; A7ii<. $6757.56. 

11. $1200, 1\% premium. Ans, $1215. 

12. $4500, 2i^ discount. Ans, $4387.50. 

13. $9150, j^^ discount. Ans, $9127.13. 

14. $1560, i^ premium. Ans, $1561.95. 

15. $6416, J^ discount. Ayis, $6383.92. 

16. $8712, If ^ premium. Ans, $8864.46. 

17. $4736, ^% discount. Ans, $4588. 
'18. $3600, 3^ discount, 30 da., 6^. Ans. $3375.75. 

19. $8420,lJ^premium, lOda., 7^. A71S, $8503.97. 
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W. $2700, 1}^ discount, 20 da., 5^. ^m5. $2657.63. 

21. $3800, 3^^ premium, 60 da., 6^. Ans. $3893.10. 

22. $5700,2i^premium, 90da., 8^. ^/^5. $5703.33. ' 

23. $4990, b% discount, 30 da., b%. Ans. $4717.63. 

24. $7600, 9% discount, 20 da., 4^. Ans. $6896.58. 
23. $3200, 2% premium, 27 da., 4^. 

26. $3550, 10^ discount, 12 da., 7^. 

27. $1625, 2^% premium, 42 da„ G%. 

28. $8500, b% discount, 30 da., 8^. 

Case II. 

144. To find, the face of a draft, when the cost 
is g^ven. 

1. What is the face of a draft on Buffalo, at 30 days, 
which can be bought for $1623.20, interest being 6^, 
and exchange 2% premium ? 

OPERATION. Solution.— Following the 

^^•^^ rule for Case I., we find the 

'02 cost of $1 of •the draft to be 

$1.02 = Course of Exchange. $1-0145. Hence, if $1 cost 

.0055 = Disc, for 33 da. ^^'^l^^; ^^^ *^^f 'f » ^^ 
can get as many dollars as 

$1.0145 = Cost of $1 of draft. |1.0145 is contained times in 
$1023.20 -^ $1.0145 = $1600. $1623.20, which are $1600. 

KuLE. — Divide the given cost by the cost of $1 
of exchange. 

WRITTEN EXERCISES. 

2. How large a 60-day draft can I buy for $866.88-^, 
interest at 6^, and exchange \\% premium ? Ans. $863. 

3. Find the face of a 30 days^ draft at \% discount, 
which can be bought for $8027.775, money being worth 
7%. Ans, $8100, 
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^.. What is the face of a sight draft purchased for 
11101.24, exchange being at a premium of 3^% ? 

Ans, $1064. 

5. A merchant in Albany bought a sight draft on 
Richmond at \% discount, for $447. 18 J. AVhat was the 
face of the draft ? A71S. $450. 

Find the face of the following drafts : ' 

6. $7150, b% discount. Ans, $7526.32. 

7. $9264, Z^% discount. Ans. $9600. 

8. $6045, 1% premium. Ans. $6000. 

9. $2005, \% premium. Ans. $2000. 

10. $4700, -i^ premium. Ans. $4694.13. 

11. $5200, 11% discount. Ans, $5265.82. 

12. $3000, \% premium, 30 days, b%. Ans, $2998.75. 

13. $1500, %% discount, 20 days, ^%, Ans, $1600. 64. 

14. $2850, 8^ premium, 60 days, 5^^;. ^715. $2661.53. 

15. $5000, \% discount, 90 days, 1%, Ans. $5111.60. 

16. $6500, IJ^ premium, 30 da., 6^. Ans. $6454.82. 

17. $1199.34, 1% discount, 10 da., %%, A^is, $1215. 

18. $2524.024, l^J? premium, 20 da., 4;^. A71S, $2493. 

19. $3526.65, ^% premium, 30 da., 'd%, A71S, $3400. 

20. $5345.20, 3% discount, 90 da., 6^. Ans. $5600. 

21. $3428.05, 1^% premium, 60 da., 6%, 

22. $1645.56, ll% discount, 30 da., 0%, 

23. $6089, 2% premium, 30 da., 7%. 

24. $8100, 3% premium, 25 da., 4^. 

25. $5300, 31% discount, 60 da., 3%. 

FOREIGN EXCHANGE. 

145. In computing foreign exchange it is necessary 
to reduce the currency of one nation to that of the 
other. 
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PERCENTAGE. 



146. Money of Account comprises the divisions of 
money of any particulao* country in which accounts are kept. 

Estimate of Values op Foreign Coins, Jan. 1, 1885. 



Country. 



Argentine Republic . .*. 

AuBtria 

Belgium 

Bolivia 

Brazil 

British Possessions in N. A. 

ChiU 

Cuba 

Denmark 

Ecuador 

Egypt 

France 

German Empire 

Great Britain 

Greece 

Hayti 

India 

Italy 

Japan 

Liberia 

Mexico 

Netherlands 

Norway 

Peru... 

Portugal 

Russia 

Spain 

Sweden 

Switzerland 

Tripoli 

Turkey 

United States of Colombia 
Venezuela 



Monetary Unit. 

Peso 

Florin 

Franc 

Boliviano 

Milreisof lOOOreis... 

Dollar 

Peso •• . 

Peso 

Crown 

Peso 

Piaster 

Franc 

Mark 

Pound sterling 

Drachma 

Gourde 

Rupee of 16 annas. . . . 

Lira 

Yen 

Dollar 

Dollar 

Florin 

Crown.. 

Sol 

Milreisof lOOOreis... 
Rouble of 100 copecks 
Peseta of 100 centimes 

Crown 

Franc 

Mahbub of 20 piasters 

Piaster 

Peso 

Bolivar 



Standard. 



Gold and silver 

Silver 

Gold and silver 

Silver 

Gold 

Gold 

€k>ld and silver 
Gold and silver 

Gold 

SUver 

Gold 

Gold and silver 

Gold 

Gold 

Gold an^ silver 
Gold and silver 

Silver 

Gold and silver 

Silver 

Gold 

Silver. 

Gold and silver 

Gold 

Silver 

Gold 

Silver 

Gold and silver 

Gold 

Gold and silver 

Silver 

Gold 

Silver. 

Gold and silver 



Value in 
U.S.Money. 

.08,5 

.89,8 

.19,8 

.79,6 

.64,6 
$1.00 

.91,2 

.08,2 

.26,8 

.79,6 

.04,9 

.19,8 

.28,8 
4.86,6^ 

.19,8 

.96,6 

.87,8 

.19,8 

.86,8 
1.00 

.86,4 

.40,2 

.26,8 

.79,5 
1.08 

.68,6 

.19,3 

.26,8 

.19,3 

.71,7 

.04,4 

.79,5 

.19,3 



Eemittances to and from different places in Europe 
are frequently made through the following leading com- 
mercial centres, as quoted May 29, 1885 : 



Prime banker's sterling liilU 4.80 (J 

Good bantot's sterling bills 4 BSJ ^ 

Prime com. sterling bills 4.85^ <( 

PiLrifl(Eranc) S.lSf C 

Antwerp (franc) 6.31^ g 

Swiss (franc) 5.18J (j 

Arastonlam (guilder) 40| (j 

Uamburg (reichmark) 05 ^ 

Frankfort freichmark) 95 Q 

Bremen (reiohmarlt) 05 ij 

Berlin (reiulimarli) 05 ^ 



M 4 


8Ti @ 4.88 


L80 4 


871 ® 4-88 


.181 5 


16^- @ 5.15i 


.30| 5 


18i @ 5.171 


.17i 5 


IBf @ 5.15 


.401 


401® .40f 


.05i 


05f@ .051 


.05^ 


051^ @ Ml 


.Wi 


B5| @ .05J 


.951 


05S@ .95J 



The words "prime," " 
different degrees of credit 



<oA," and "commercial," denote the 
which such bills are held. 
. Paris, Antwerp, and Switzerland, is 
expre^sefi the nambcr of francs and 
uihange on Amsterdam, the unit is the 
guilder expressed by its value in cents. And the quotation on 
Hamburg, Frankfort, Bremen, and Berlin gives the number o( 
cents in 4 reich marks, 

first column are found the highest and lowest prices of 
s, and in the second those of 3 days. 

I 147. A Set of Exchange conaiata of three copies 
f" the aamo bill. Each copy ia remitted in a diiferont 
inner, and when one has been paid the others are void. 



iichangefor £3000, Chicago, February IS, 188S. 

VSixty dags aft^ sight of this First of Exchanoe, 
ynd and Third unpaid, pay to the order of Walter, 
mpbell t& Co., Two Thousand Pounds Sterling, value 
eivedf and charge the same to account of 
[ M. 3J45. Sndling, Rosa d- Co. 

b Hamilton, Hampton tf- Co.. \ 
Liverpool, England. 
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Exchange for £2000. 

Chicago, February 12, 1883, 

Sixty days after sight of this Secokd of Exchange, 
First and Third unpaid, pay to the order of Walter, 
Campbell & Co,, Two Tliousand Pounds Sterling, value 
received, and charge the same to account of 

No, 8H5, Snelling, Ross £ Co. 

To Hamilton, Hampton £ Co.,) 
Liverpool, England. ) 

3. 

Exchange for £2000. 

Chicago, February 12, 1888. 

Sixty days after sight of t/iis Third of Exchange, 
First and Second unpaid, pay to the order of Walter, 
Campbell & Co., Two Thousand Pounds Sterling, value 
received, and charge the same to account of 

No. 3145, Snelling, Ross £ Co, 

To Hamilton, Hampton & Co,,) 
Liverpool, England. y 

1, What must be paid in Philadelphia for a bill of 

exchange on London for £940, the course of exchange 

being $4. 87^?' 

Solution. — Since by 
OPERATION. ^jjg ^^^^ ^^ exchange 

Course of Ex. , value of £1 = $4. 875 £1 = $4,875, £940 = 
$4,875 X 940=14582.50 940 times $4875, which 

are $4582.50. 

2. What is the face of a bill on Liverpool which may 
be purchased in New Orleans for $1555.88, exchange 
being 4,85 ? 



EXCHANGE. 
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OPERATION. 

£1 = $4.85 
$1555.88 -r- $4.85 = £320.8 
£320.8 = £320 105. 



Solution. — If £1 costs $485, 
as many pounds can be bought 
for $1555.88 as $4.85 are con- 
tained times in $1555.88, which 
are £320.8 = £320 16«. 



Rule. — J. To find the cost of a hill of exchange, 
m/ultiply the cost of a unit of the currency in ivhich 
the bin is given by the face. 

II, To find the face, divide the cost of the hill hy 
the cost of a unit of the currency in ivhich the hill 
is given. 

WMITTBN BXBJtC I8E8. 



What is the value of : 

3. £300at4.83i? 

4. £675 at 4.85 ? 
6. £900 at 4.83| ? 

6. £90 155. at 4.86J ? 

7. £25 10s. M. at 4.85^ ? 

8. £612 175. M. at4.86f? 

9. £325 165. %d. at 4.88^? 

10. 4004 francs at 5.20? 

11. 6000 francs at 5. 18i? 

12. 9420 francs at 5. 21f? 

13. 7540 francs at 5. 23i ? 

14. 2000 guilders at .38| ? 

15. 4500 guilders at .39^ ? 

16. 1600 guilders at .36| ? 

17. 7200 reichmarks at .93| ? 

18. 8480 reichmarks at .94| ? 

19. 3160 reichmarks at .93f ? 

20. 5400 reichmarks at .94|? 

21. 6100 reichmarks at .93f ? 



Ans, $1449.75. 
Ans, $3273.75. 
Ans, $4354.88. 

Ans. $441.27. 

Anfi, $124.00. 
Am. $2983.23. 
Ana. $1590.43. 
Ans. $770. 
Ans. $1157.74. 
Ans, $1805.40. 
Ans. $1440.99. 

Ans. $777.50. 

Ans. $1700.25. 

Ans. $580. 

Ans. $1080.75. 

Ans. $2000.75. 

Ans. $737.00. 
Ans. $1274.00. 
Ans. $1423.97. 
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22. 4960 reichmarks at .94|? Ans. 11170.25. 

; 23, What was the cost of a set of exchange on England 
for £660 5s. at 4.87i ? ' -4ws. $3218.72. 

j?^. When exchange on Paris is 5.20, how many francs 
of exchange will $1065 buy ? ' Ans, 5538 francs. 

25, What will be the cost in Hamburg of a bill on 
Buffalo for $2660, the course of exchange being 95 ? 

Ans. 11200 reichmarks. 

26, When exchange on Berlin is 95|^, what will be the 
face of a bill of exchange that $7162.50 will purchase ? 

Ans. 30000 reichmarks. 

27 , When exchange is quoted at 482 cts. and gold is at 
par, what will be the amount of a bill in Liverpool that 
$6000 will buy ? Ans. £1244 I65. M. 

28, If Paris exchange is quoted- at 522 centimes, what 
must I give for a bill of exchange of 5000 francs, gold 
being at 108? Ans. $1034.48. 

29, By the second quotation in the table on page 115, 
what amount of exchange on Frankfort, at 3 days^ sight, 
will $2298 in gold buy ? Ans, 9600 reichmarks. 

30, I wish to remit 2435 reichmarks from Bremen to 
!N"ew York ; what will be the face of a bill of exchange at 
60 days, at the first quotation ? Ans, $578.31. 

31, When gold is at 112^, and exchange on Paris at 
5.16, what will be the face of a bill on Paris that can be 
bought for $4000 in currency ? Ans, 18346.67 francs. 

32, Find the face of a bill of exchange on Dublin that 
can be bought for $270.48, when sterling exchange is 
quoted at 4.84. Ans. £55 17s. 8^. 

33, What will be the face of a draft on Geneva that 
can be bought for $7686, exchange being 5.22|- ? 

Ans, 40159.35 francs. 
34' What was the face of a bill of exchange on Am- 
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sterdam, for which aii exporter received ^945. 43, ex- 
change selling at 41;^, brokerage ^% ? 

Ans. 2371.30 guilders. 

55. "What will be the cost of a bill of exchange on 
Antwerp, at 3 days" sight, for 19380 franca, at S.IOJ ? 

Ans. *37ia.l5. 

56. What amount was received for a bill of exchange 
on Hamburg for 36400 reichmarks, at 94J, brokerage ^^ ? 

Ans. $6220.50. 

37. What is the cost of a draft on Paris for 6310 francs, 
at 5.1&f, brokerage -^^ ? Ans. *119"4.52. 

3S. An exporter received ti(jij(i.959 for a bill of ex- 
change that wiw sold through a banker at #4.86J ; what 
was the face of the bill, eommission being \% ? 
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ARBITRATION OP EXCHANGE. 

148. Arbitration of Exchange is the method 
of Bulviug the exchange between two places by means of 
one or more intermediate exchanges. 

149. The object of arbitration is to enable a person to 
ascertain whether it will be more profitable to remit di- 
rectly from one place to another, or by means of inter- 
mediate exchanges. As the rates are constantly changing, 
the latter course is freqtiently found to he the more ad- 
vautageoue. 

150. When there is only one intermediate exchange, 
method is called Simple A rbitrafinn ; when there are 

ro or more, it is called Compoimd Arbitration. 

1, A man in New York wishes to remit $1500 to New 
Orleans. Exchange on St. Louis is ^% premium ; and 
lietween St, Ixiuis and New Orleans 3^ discount. What 
will the remittance cost, if sent by St. Louis F 
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OPERATION. Solution. — ^Exchange in 

$1,005 N. Y. = $1.00 St. L. New York on St. Louis, 

$100 '' _. I 1 (c bsing^^ premium, $1,005 

$o!98 St. L. = $1.00 K 0. Z ^^^. ^S^ =; *^-^, 1 

i _ 4li_ (( St. Louis. Therefore, $1.00 

rr. » ir^.x. ^ - N- York = f .rihr, in 

^TTifTJT — ^ro xr^nnf ^"^ • ^- St. Louis. Secondly, if ex- 

$1.00 N. Y. = $.9 8:<i.Wt " change in St. Louis on New 

$1500 '' = ^ islci.V if^ '' Orleans is 2% discount, 

^flVxV.88i = $1522.99 + $.98 in St. Louis = $1.00 

in New Orleans ; and $1.00 
in St. Louis = $.i?g in New Orleans. Hence, $1.00 in New York, 

which is = $TnhrB in St. Louis, is = $ .§8^^005 in New Orleans; 
and $1500 in New York = $? pWi\88< = $1522.99 + , or $1523, N.O. 

2, What will it cost* in New York to pay. a debt in 
Hamburg of 2560 marks by remitting through Paris, ex- 
change between New York and Paris' being 5 francs 16 
centimes per dollar, and between Paris and Hamburg, 
1.23 fr. per mark ? 

OPERATION. Solution. — Since 5.16 fr. = 

5.1G fr. = $1 $1, 1 fr. = $1 divided by 5.16; 

II and 1.23 fr., or 1 mark, = 1.23 

1 f^' = l^r times the value of 1 fr., or 

^ $1x1 23 ^^^ ^ -^-^^^ ^ ^^'^^' "^^^^ ^ ^ 
1 mark = 1.23 fr. = -~ mark = ($1 x 1.23) -f- 5.16, 2560 

^- ^^ marks = [($1 x 1.23) -^ 5.16] x 

25G0 marks =—^-ii:^^-^^- 2560 = $610.23. Hence, to pay 

5.1G a debt of 2560 marks in Ham- 

%l X 1.23 X 25G0 burg, will cost $610.23 in New 

5.10 York. 

Note. — Analysis is the simplest, as well as the most satisfactory 
method of treating Arbitration of Exchange, Compound Proportion, 
and, in general, all those cases in wliich it is required to find the 
value of a given quantity in terms of another quantity by means of 
some intermediate quantity. 
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WRITTEN EXEJtCISBS. 

3. What must I pay in Buffalo for a remittance of 
$8034 from Baltimore, through Chicago, exchange be- 
tween Baltimore and Chicago being %^% discount, and be- 
tween Chicago and Buffalo d% premium ? Ans, $8000. 

4' A merchant in New York directs his agent in Bos- 
ton to draw on Cincinnati for $5000, at 2\% premium. 
After allowing ^% commission, he draws upon his agent 
in Boston at 1^% discount. What amount does he real- 
ize ? Ans. $5035.50. 

6, If at Boston, exchange on Liverpool is 4.83f, and 
at Liverpool, on Paris 21 francs 85J centimes per £1, 
what is the arbitrated course of exchange between Boston 
and Paris through Liverpool ? 

6. What must be paid in Paris for a remittance of 
$2300, through London, to Philadelphia, if exchange be- 
tween London and Philadelphia is £9 to $46, and between 
Paris and London 54 francs to £2 ? Ans, 12150 fr. 

7. What will it cost a man in Sacramento to pay a debt 
of $1400 in St. Louis, if the direct exchange is 1\% in 
favor of St. Louis ? Ans, $1421. 

8. Would it be more profitable to pay the above debt 
through Philadelphia, if exchange on Philadelphia were 
2% in favor of Philadelphia, and between Philadelphia 
and St. Louis 1\% in favor of St. Louis ? 

9. A lawyer in Pittsburgh wishes to pay a debt of 
$2500 in Amsterdam. Exchange between Pittsburgh 
and Amsterdam is $.415 per guilder; between Amster- 
dam and Liverpool 18^. per guilder ; and between Pitts- 
burgh and Liverpool $5-J^ per £. What is the difference 
between the direct and the circular exchange ? 

Ans. 497.64 guilders. 



Ratio and Proportion. 

151. Ratio is the relation of two similar quantities 
as indicated by the quotient of the second divided by the 
first. 



153. Katio is usually expressed by the colon (:) ; 
thus, 6 : 3 signifies the ratio of 6 to 3, and is equal to 

153. The Terms oi a ratio are the two numbers 
compared. They form a couplet, the first of which is 
called the antecedent, and the second, the consequent. 

Note. — The numbers compared must be of the same kind. Frac- 
tions are compared either by direct division, or by reducing them 
to a common denominator, when they will be to each other as their 
numerators. 

154. A Simjyle Ratio is the ratio of two numbers ; 
as, 12 : 6. 

155. A Compound Ratio is the product of two 
or more simple ratios ; as (2 : 3) x (4 : 5), or f x f . 

156. Inverse Ratio is obtained by dividing the 
antecedent by the consequent. 

ORAL EXERCISES, 

1. What part of 8 is 2 ? 

Solution. — Since 2 is contained 4 times in 8, it is equal to \ of 
8. This relation is expressed thus: 2 has the same ratio to 8 as 1 
has to 4s 
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2. What part of 6 is 3 ? Is 1 ? Is 2 ? Is 5 ? Is 4 ? 

3. What part of 10 is 5 ? Is 4 ? Is 8 ? Is 9 ? Is 3 ? 
^. What is the ratio of 30 to 6? Of 20 to 4? Of 60 to 10? 

5. If the antecedent is 10 and the ratio 2, what is the 
consequent ? 

6. If the consequent is 50 and the ratio 5, what is the 
antecedent ? 

7. What is the antecedent when the ratio is 4, and the 
consequent 48 ? 

8. What is the consequent, if the antecedent is 13, 
and the ratio 9 ? 

WRITTEN EXERCISES, 

I, What is the ratio of 5 to 7 ? Of 9 to 4 ? Of 8 to 1^ ? 
Z. What is the ratio of 15 to 37 ? Of 14 to 28 ? Of 3 

to 18 ? Of 21 to 84 ? Of 15 to 45 ? Of 12 to 36 ? 

3. What is the ratio of 7 to 8 ? Of 8 to 5 ? Of 12 to 
• 7 ? Of 1 to 20 ? Of 9 to 12 ? Of 14 to 6? 

4. What is the ratio of 15 to 11 ? Of 20 to 30 ? Of 10 
to 25 ? Of 30 to 45 ? Of 50 to 35 ? 

6. What is the ratio of $4 to $10 ? Of $12 to $5 ? Of 
$16 to $8 ? Of $25 to $60,? Of $13 to $39 ? 

6. What is the ratio of I to I ? Of^tof? Of f to J ? 

7. What is the ratio of ^ to -^ ? Of | to f ? Of ^i^ 
tot? Of i to I? Offto-jSi^? 

8. What is the ratio of 2i to ^ ? Of 3^ to ^s^ ? Of ^ 
to5i? OfTVto4i? Of i to If? 

9. What is the ratio of 3 J to 4^ ? Of 5J to 2^ ? Of 1^ 
to7|? Of2fto7i? Of I to I? 

10. What is the inverse ratio of 4 to 3 ? Of 7 to 8 ? 
Of 10 to 16 ? Of 17 to 9 ? Of 16 to 3 ? 

II. What is the inverse ratio of 20 to 30 ? Of 15 to 
35? Of 40 to 60? Of 120 to 15? 
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IB. What is the inverse ratio of 30 to GO ? Of 10 to 
100 ? Of 80 to 20 ? Of 160 to 180 ? 

13. What is the inverse ratio of 4- to | ? Of f to ^ ? 
Of^to^^? OfHtof? Ofito^? 

IJf' Which is the greater ratio, 7 : 8, or 4 : 5 ? 

15, What is the difference between the ratios 6 : 7 and 
10 : 8 ? 9 : 10 and 3 : 5 ? 

16. How much greater than the ratio 10 : 12 is 2 : 3 ? 
What is the value of each of the following compound 

ratios ? 

17. 18. 19. 20. 21. 

j 3 : 4 ) j 6 : 8 ) (5:6) j 8 : 15 ) j 12 : 15 ) 
(4:7) ( 9 : 12 [ (2:9) ( 6 : 13 ) ( 10 : 5 ) 

(8:1) (5:7) (4^:5 ) j IJ : 5 ) ( 8 : 2f ) 
(3:2) (4:6) (2:3^) (7:6|) (9:3) 

Reduce the following couplets to couplets of lower 
numbers having the same ratio : 

Examples. 22. 23. 24. 25. 

6 : 12 = 1 : 2 10 : 45 26 : 52 34 : 46 24 : 120 

8 : 14 = 4 : 7 20 : 60 84 : 36 57 : 90 16 : 128 
10 : 6 = 5 : 3 25 : 65 81 : 54 50 : 85 35 : 105 

9 : 15 = 3 : 5 32 : 40 21 : 56 14 : 80 60 : 300 
24 : 8 = 3 : 1 75 : 10 33 : 77 91 : 49 75 : 225 

SIMPLE PROPORTION. 
157. Proportion is an equality of ratios. 

The ratio of 6 to 12 is 2, and the ratio of 5 to 10 is 2. Hence, 
from these two equal ratios the following proportion can be formed: 
6 : 12 = 5 : 10. Instead of the sign of equality, a double colon (::) 
is generally used. And the proportion is read either 6 is to 12 as 5 
is to 10, or, the ratio of 6 to 12 ec^uals the ratio of 5 to 10, 
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158. The Terms of a proportion are the four num- 
bers used in the comparison. The first and fourth are 
called the extremes; and the second and third, the means. 

159. The Couplets are the two ratios compared. 
The first and second terms constitute the first couplet ; 
and the third and fourth, the second couplet, 

160. Simple Proportion is an equality of simple 
ratios. 

161. In every proportion, the product of the extremes 
is equal to the product of the means. Thus, in the pro- 
portion 7 : 5 : : 21 : 15, if the ratios be expressed as 
f^ = ^, and both multiplied by the product of the de- 
nominators (7 X 21), the result will be ^^j^^^^ = ig^^yti 
= 5x21 = 15x7. 

Find the value of x in each of the proportions : 

i. 18 : 15 : : 42 : x, 
2. 9 : 20 : : a: : 12. 

OPERATION. 

^ Solution. — Placing the product of the 

lo : 10 : : ^A ', x extremes equal to the product of the means, 
18 X a; = 15 X 42 we have 18 x ic = 15 x 42, from which we 

18 ic = 15 X 42 find x to be equal to 35. 
X = 1&{^ = 35 

In the second proportion the unknown 
Q • 90 • • •19 term is a mean. We, therefore, place the 

product of the means equal to the product of 

20 X a; = 12 X 9 ^.j^^ extremes, and find a; to be equal to 5f . 

20 a; = 12 X 9 Hence, we conclude that either extreme is 

X = ^Iq^ ^ 5^ equal to the product of the means divided by 

the other extreme ; and either mean is equal 
to the product of the extremes divided by the other mean. 
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KATIO AND PKOPOKTION. 



WniTTBN JESXJEMCISE8, 

Find the unknown term in each of the following pro- 
portions : 



i. a;: 5 :: 4: 20=20 a; 
2. 3 : a; : : 9 : 18. 



=4x5 = aj=l. 



3. 10:30 
^. 15 : X 
6. 16 : 5 

6. 40 : 8 

7. 36 : a: 

8. 45 : 90 

9. 22 : QQ 

10. x\\ 

11. \:x 



: 2 : 6. 
: a; : 10. 
: 25 : x. 
: 18 : 3. 
: : a; : 8. 

. • J.X • X» 

9:f 
X : 3^. 



13. 120 : 24 : : 225 : x. 

14. 500 : 800 : : a; : 80. 

15. 72 : a; : : 108 r324. 
ie. a:: 45 :: 80:400. 
17. 575: a; :: 324:1620. 
IS. 216 : 72 : : x: 192. 
iP. 500:750 
^a 350:700 

21. 120:600 

22. X : 1050 : 



200 : X. 
70 : X. 
X : 90. 
200 : 600. 



23. 250 :x : : 72 : 288. 



A?is. 1. 
Ans. 6. 
Ans. 24. 

^715. 45. 

^^s. 32. 
Ans. 5. 
^7^5. 6. 
Ans. 4. 
^;is. 33. 

•^^^' A^' 

Ans. 45. 

^W5. 50. 

^W5. 216. 

Ans. 9. 

^?^5. 2875. 

Ans. 576. 

^/i5. 300. 

^W5. 140. 

Ans. 18. 

^/i5. 350. 

Ans. 1000. 



APPLICATIOJSr. 



163. The method of simple proportion' is applied in 
solving problems whose quantities are so related that 
three being given, tke tourth. may be found by the 



SIMPLE PROPORTION. 
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equality of ratios. Of the three given terms, two must 
always be like numbers, giving the complete ratio. The 
third must be of the same name or kind as the required 
term. 



163* The solution of a problem in proportion may 
also be considered as the comparison of two causes and 
two effects. As like causes produce like effects, every 
problem in proportion must givQ either of the following 
statements : 

1st cause : 2d cause : : l^t effect : 2d effect. 
1st effect : 2d effect : : 1st cause : 2d cause. 
1st cause : 1st effect : : 2d cause : 2d effect. 

But long experience has shown that it is far more advantageous 
for the student to solve the problems usually given under the rules 
of Proportion, by the method of Analysis. For an illustration of 
this method, see the fourth solution given below. 

1, If five bushels of wheat cost $7, what will 8 bushels 
cost ? 

STATEMENT. SOLUTION. — In this 

question the required 
term is an effect. The 
statement of the pro- 
portion is 5 bu. is to 8 
bu. as $7 : (?), or how 
many dollars. Taking 
the product of the 
means, and dividing by 
the known extreme, 
we have ^ = $11J, 
the required term. 



bu. bu. 
5:8 :: 7: (?) 
1st cause : 2d cause : : 1st effect : 2d effect. 



OPERATION. 



5x(?) = 8x7 

(?) = ^ = m\ 



2. How many yards of cloth will $38 buy, if 7 yd. 
cost $28 ? 
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RATIO AND PROPORTION. 



Solution, — The relation of the un- 
known term to 7 yd. is the same as the 
relation of the cost of the unknown 
number of yards is to the cost of 7 yd. 
Hence, from these equal relations, we 
derive the proportion, a;, the required 
number of yd. is to 7 yd. as $36 is to 
* $28 ; from which we obtain the num- 

ber of yards that can be bought for $36. 

3. If 5 men can dig a ditch in 16 days, how long will 
it take 8 men to do the same work ? 



STATEMENT. 

a: : 7 yd. : : $36 : $28 

OPERATION. 

a; X *28 = 7 yd. x $36 
. = fL^'= 9 yd. 



STATEMENT. 

men da. 
5 = 16 

8 = 



men men 
8 : 5 



X 

da. 
16 



da. 
X 



8xa; 

X 



OPERATION. 

= 5x16 



= 10 da. 



Solution. — In this problem the 
like terms are 8 men and 5 men ; 
and 16 da. is of the same kind as 
the unknown time. But since 8 
men wiU require less time to do 
the work than 5 men, the required 
term must be less than 16 da. The 
ratio of both couplets, therefore, 
must be less than 1. Hence, we 
obtain the proportion, 8 men : 5 
men : : 16 da. : x ; from which we 
derive the required term, 10 da. 



4' If 24 men can dig a ditch in 14 days, how long will 
it take 21 men to dig it ? 

OPERATION. 

If 24 men can dig a ditch in 14 days, 

1 man '' '' 14 x 24 =: 336 days. 

14x24 



21 men 



i( 



<( 



'^1 



= 16 days, jxus. 



Solution. — Arrange t..e statement so that what is required may 
come last. Thus, if 24 men can dig a ditch in 14 days, 1 man will 
require 24 times as many days, or 24 times 14 days = 336 days. 
And if 1 man requires 336 days to dig a ditch, 21 men will require 
21 times less, or ^^ = 16 days. 
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5, If \ bushels of oats cost %\, what will J- of a bushel 
cost ? 

OPERATION. Solution. — As dollars are 

4 bu. cost %\ required, we place the given %\ 

\ '' will cost -yfg = ^ir ^^^*- Then, if 4 bu. of oats cost 

^ «^ ^^ |x| _ |_i^ $1, I bu. will cost 8 times less, 

\ " " 6$| = fi- or 5fg: = $^V; and-:f,orlbu., 

1 «« ^< ^C^T^ =r ^?JL. will cost 7 times as much as -I- 

6 6x8x6 — 1 Oa ^ 

i '' '' IJSSi = $fi bu., or A X 7 = $|i Again, 

if 1 bu., or -J bu., cost $|-J-, ^ 
bu. will cost 5 times less, or %-^^\ and -f- bu. wiU cost 4 times as 
much as \ bu., or -]fijV x 4 = $iV?r = $fi- 

EuLE 1. — /. With the two given nurrvbers which 
are of the same name or hind, form a ratio greater 
or less than 1, according as the answer is to he 
greater or less than the third given nuviber. 

II, Find the fourth term by dividing the product 
of the means by the known extreme, 

EuLE 2. — So arrange the terms that the causes 
shall form one couplet, and the effects the other. 
Then find the unknown cause or effect us indicated 
cbbove. 

WRITTEN BXMItCISBS, 

6, When 12 barrels of apples cost $37.50, what will 
165 barrels cost ? Ans, $515.63. 

7, What is the cost of 36 hhd. of molasses, if 9 hhd. 
cost $180? Ans, $720. 

8, If 16 bushels of wheat make 3 barrels of flour, how 
many barrels of flour will 120 bushels make ? 

Ans, 22ibbl. 
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9, How many men will it take to do a piece of work 
in 15 days, if 30 men require 10 days to do it ? 

Ans. 20 men. 

10, If 45 oxen eat 72 acres of grass in a month, how 
many oxen will 288 acres keep for the same time ? 

Ans, 180 oxen. 

11, If $200 gain $10 in 18 months, how much will 
1320 gain in the same time ? Arts. $16. 

12, If 15 gallons of wine cost $35, what will 75 gallons 
cost ? Ans. $175. 

13, Two numbers are to each other as 5 : 40, and the 
less is 136.25 ; what is the greater? Ans. 1090. 

14' If 39 men earn $312 in two weeks, how many men 
can earn $504 in the same time ? Ans, 63 men. 

15. If 63 cords of wood cost $2^6.25, what will 25 
cords cost ? Ans, $93.75. 

16, If 23 horses consume 46 bundles of hay in 2 weeks, 
how many bundles will 32 horses consume in the same 
time ? Ans, 64 bundles. 

17, How much will 35 cwt. 25 lb. of sugar cost, at the 
rate of 12 cwt. 75 lb. for $68 ? Ans. $188. 

18, If a pole 18 feet high cast a shadow 22 feet long, 
what must be the length of a pole to cast a shadow 110 
feet long ? A ns. 90 ft. 

19. In what time will a train run from New York to 
Washington, 236 miles, at the rate of 6 miles in 12 min. 
15 sec? A71S, 8 hr. 1 mi. .50 sec. 

20, In what time can a man pump 60 barrels of water, 
if he pumps 35 barrels in 1 hr. 45 mi. ? Ans, 3 hr. 

21. At the rate of 10 yards for $28.50, how many 
yards of cloth can be bought for $179.55 ? Ans, 63 yd. 

22. What quantity of sugar can be bought for $256.25, 
if 5 lb. cost 62^ cents ^ Ans, 2050 lb. 
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23. If a piece of land 10 rods wide, contain ^ of an 
acre, how much would there be if it were 16f rods wide ? 

Ans. 1^ A. 
24* If a cistern containing 2500 gallons, leak 2 gal. 
3 qt. a minute, how long will it take to empty it ? 

Ans, 15 hr. 9 + min. 

25. If a certain quantity of provisions will supply a 
garrison of 520 men 9 months, how long will it last 3640 
men ? Ans. If mo. 

26. If $630 purchase 420 hats, how many hats can be 
purchased for $75 ? Ans. 50 hats. 

27. If it requires 75 men, working 8 hours a day, to 
do a piece of work, how many men working 12 hours a 
day, will it require to do the same work ? Ans. 50 men. 

28. If 4 of a yard of cloth cost $||, what will 12| yd. 
cost ? Ans. $12.30. 

29. What will 162 bushels of wheat cost, if 80 bushels 
cost $97.60? Ans. $197.64. 

30. How long will it take 60 men to dig a well, if 10 
men can do it in 32 days ? Ans. 5^ days. 

COMPOUND PEOPORTION. 

164. Compound Proportion is that proportion 
in which^one or both ratios are compound. It embraces 
all those problems in which the unknown quantity de- 
pends upon the ratios of two or more pairs of similar 
quantities. 

WMITTEN EXEMCI8E8. 

Find the unknown term in each of the following com- 
pound proportions.: 

1. 10 : a; : : | ^ ' ^ i = 10 : a; : : 12 : 30. 

(4:6) 
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• . ( 14 : 6 ) . . j 9 : 5 ) 
tlSrloT" U:7f 

f, (22:44). (8:35) 
^' (11: ^i •• (1:15) 



Ans. 30. 



A71S, 3. 



Ans, 14. 
Ans, 13|^. 



STATEMENT. 



< 



: : $3G : ^x. 



APPLICATION. 

i. If G men can earn $36 in 9 days, how much can 15 
men earn in 8 days ? 

Solution. — The required term is 
the number of dollars that 15 men 
can earn in 8 days. 

If the number of men be in- 
creased, the number of dollars will 
be increased in direct proportion. 
And if the number of days be di- 
minished, the number of dollars 
will also be diminished. Hence 
the ratio of the given sum to the 
required sum is in proportion to 
the combined ratios of the given 
number of men and days. From 
these relations, expressed as a comj)Ound proportion, we obtain by 
the operation in the margin, t\\e Tftc\vi\r(id sum, 



rmen men^ 

6 : 15 

da. da. 

9 : 8 



OPERATION. 



$X = — X-rX $0 




$80. 



!t 
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2. How many horses will be required to plow 66 acres 
in 36 days, if 24 horses plow 22 acres in 10 days ? 



i 



STATEMENT. 

22 acres : 66 acres 
36 days : 10 days 



\:: 



h. 
24 



X 



OPERATION. 



X 



n 



10 ^ 

-^ X t^ = 20 horses. 

30 

1% 



Solution. — If it take 24 
•^ horses to plow 22 acres in 10 
days, to plow 66 acres will 
require a proportionally 
greater number of horses, 
that is, the number of acres 
is directly proportional to 
the number of horses. 

Secondly, if it take 24 
horses 10 days to plow 22 
acres, to plow 66 acres in 36 days, will require fewer horses, that is, 
the number of days is inversely proportional to the number of 
horses. These relations may be expressed in the form of a com- 
pound proportion, from which we will obtain the unknown term, 
ic, = 20 horses. 

<?. If 12 men working 10 hours a day for 5 Says, earn 
$50, in how many days of 9 hours each, can 5 men earn 
$180 ? 



men 
12 
6 



STATEMENT. 

hr. 

10 50 

D 180 



da. 

X 



OPERATION. 



12 men working 10 hours a day, earn $50 in 5 days. 



1 
1 

1 
5 
5 
5 



a 
tc 

i( 
it 
tt 



ti 

(C 

tt 
tt 
ti 



10 

1 
1 

1 

9 
9 



(( 



(( 



tt 



it 



tt 



it 



can 



(( 



(( 



5 X 12 = 60 days. 
5 X 13 X 10=600 



II 

$1 

11 
1180 



(( 


--' -12 


(( 


5 X 12 X 10 j» 
50x5 ~^ 


ti 


5x12x10 _ 4 
50x5x9 T» 


il 


5x12x10x180 



60x6x9 



= 48 
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^. If 12 men working 10 hours a day for 5 days, earn 
$50, how many hours a day must 5 men work to earn 
$180 in 48 days ? 





STATEMENT. 




men 


1 


da. 


hr. 


12 


50 


5 


10 


5 


180 


48 


X 




SOLUTION 


■ 





12 men earn $50 in 5 days, by working 10 hr. a day 
1 man can earn $50 in 5 days, by working 10 x 13 = 120 hr. 

1 man can earn $1 in 5 days, by working ^ = ^ hr. 

10 X 12 X 5 

1 man can earn $1 in 1 day, by working — ^^ — = 12 hr. 
5 men can earn $1 in 1 day, by working jl^^ = ^ hr. 
5 men can earn $180 in 1 day, by working — ^ bqxS^ — ~ ^^ ^^' 
5 men can earn $180 in 48 days, by working ^^^^^^ — = 9 hr. 

Note. — When the pupil has become familiar with the method of 
reasoning employed in the last two solutions, he may be permitted 
to abbreviate by omitting the results of the intermediate steps. But 
in no case should he be allowed to advance until he has given a 
satisfactory reason for each operation. 

EuLE. — I, With the required term and its like 
Icnown quantity form ratios with each pair of the 
other Icnown quantities, 

II, Express these ratios in the form of a com- 
pound proportion, 

III, Find the required term from, the equal 
products of the extremes and the means. 

Note. — As shown in the third and the fourth solution given 
above, every question in Compound Proportion may be solved by 
the Analytic, or Unity Method. 



f" 
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5. In how many days can 9 machines reap 540 acres, ii 
21 machineB can reap 2520 acree in 34 days ? 

Ans. 13 days ? 

e. If I gain $230 on *3C00 in 5 months, how much 
will I gain on *10800 in 1 year 8 months P Ans. *37C0. 

7. If 100 bnahels of com at , 75 a bushel, will diseharge 
a certain debt, how many bushels at .90, will discharge 
a debt 3 times as great ? Ans. 334| bn. 

S: If 12 men, in 70 daya, can build a wall 380 rd. 
long, and 6 ft. high, bow many men, in 80 days, can build 
a wall of the same thickness, 388 rd. long, and 5 ft, 
high ? Ans. 9 men. 

9. What wiU be the cost of 80 yd. of calico, 1^ yd. 
Ide, if 64 yd. of the same kind, IJ yd. wide, cost *10 ? 

Ans. $11.35. 

10. If a block of granite, 16 ft. long, 11 ft. wide, and 
3 ft. thick, weigh 33000 lb., what would be the weight of 
a block of the same kind, 40 ft. long, IG ft. wide, and 6 

^t. thick ? Ans. 340000 lb. 

^^m 11, If a pasture of 10 acres will feed 8 horses for 5 
^^pt^ths, how many acres will feed 35 horses 15 months ? 
■ Ans, 93JA. 

12. How far eonld a man travel in 30 days, at the rate 
of 9 hours a day. if he can travel 13 miles in 2 days, at 
the raXii of 6 hours a dayP Ans. 393^ mi. 

IS. If 20 persons are fed for 15 days on $10 worth of 
flour, how many dollars worth of flour will 16 persons 
require for 12 days? Ans. $6,40, 

_. 14- If 6 tailors can make 73 pairs of pants in 4 days, 
r many pairs can 20 tailors make in a week ? 



■ 10. 




Ans. 360 pairs. 



irs. J 
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15, If 25^ of a man's fortune, invested at b%, makes 
|;650 in 6 mo., in what time will 374^^ of his fortune, 
invested at 10^, make $325 ? Ans. 1 mo. 

16, If 12 men, in 9^ days of 10 hours each, can do a 
piece of work, in how many days of 12 hours each can 20 
men do the work ? Ans, A\ days. 

17, If 8 lb. of thread make 26| yd. of linen, J yd. 
wide, how many pounds of the same kind of thread will 
make 99 yd., 1\ yd. wide ? Ans, 42-| lb. 

18, If 25 yd. of carpet | yd. wide, cost $30, what will 
121 yd. I yd. wide, cost at the same rate ? 

A71S. $154.88. 

19, If 20 persons drink 40 gallons of water in 5 days, 
how many gallons will 9 persons drink in a year ? 

Ans, 1314 gal. 



PARTITIVE PROPORTION. 

165. Partitive ^Proportion is the method of 
dividing a number into parts having a given relation to 
each other. 

Note. — All problems of this kind should l)e solved by the ana- 
lytic methoil. 

WBITTBX EXBRCISES. 

1, The sum of two numbers is 425 and their difference 
is 75 ; what arc the numbers ? 

OPERATION. Solution. — Since the sum of any two num- 

^0(5 »^5 __ 350 l>crs is equal to twice the less plus the differ- 

1 f Q50 _ -i-^- ^"^'<'- <lic sum 425—75, the difference, =350 

* ~ * ' = twice the less. Hence the less = | of 390 

175 + 70 — 250 -175- ^ud the greater = 175 + 75 = 250. 
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2, Divide the number 615 into two such parts that 4 
times the less shall be equal to the greater. 

OPERATION. Solution. — If 4 times the 

... ill JT_ J. • less equal the greater part, 

4 times the less = the greater ,, ^ * i^u + -+ 

° the sum oi the two parts, 

5 '' " = sum = 615 615, equals 5 times the less. 
J << a __ ;[23 = less Hence the less == J of 615 = 

123 ; and 4 times 123 = 492 
4 " 123 = 492 = greater = the greater. 

3* The sum of two numbers is 327, and their difference 
is 63 ; what are the numbers ? Ans. 132, 195. 

^. A house and farm are talued at $90500 ; what is 
the value of each, if the farm is worth $40300 more than 
the house ? Ans, $25100, $65400. 

5. Messrs. Haggerty and Brennan have together 
$100000 ; but Mr. Haggerty^s money is 3 times Mr. 
Brennan's. How much has each ? 

6. A and B commenced business together ; A gained 
a certain sum, and B gained 5 times as much. If both 
their gains amounted to $18000, what was the gain of 
each ? Ans, A's, $3000 ; B's, $15000. 

7. The sum of 2 numbers is 1056, and 3 times the first 
equals 5 times the second ; what are the numbers ? 

OPERATION. Solution. — 

3 times first = 5 times second ^^ ^ ^i^^^s the 

,, B ,, ,, first = 5 times 

once " = 4 '' '' ^, _ ^, 

J* the second, the 

i + I = f second = 1056 g^^ ^ ^ ^^ ^^^ 

"l^ ^^ = 132 second. The 

I " = 396 = second sum of the two 

I '' = f X 396 = 660 = first numbers is, 

therefore, equal 
to f + f = f of the second = 1056. \ of the second = i of 1056 = 
133: and {, or the second, = 396. And the first = f of 396 = 660. 
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8. The sum of two numbers is 330, and \ of the less 
equals \ of the greater ; what are the numbers ? 

SOLUTION. 

\ of the less = | of the greater 

/. ?, the greater, + f of the greater (= the less) = 330 = the sum 
J^ of the greater = 330 
j " " =30 

\ ** " = 210 = the greater 

4 ** »* =4 of 210 =130 = the less 

9. The sum of two numbers is 780, and \ of the less is 
equal to \ of the greater ; * what are the numbers ? 

Am. 520, 260. 

10. A merchant bought 240 gallons of wine and brandy; 
how many gallons of each did he purchase, if 10 times 
the quantity of brandy equals 6 times the quantity of 
wine ? Ans, B., 90 gal.; W., 150 gal. 

11. Two men own together 810 acres of land, and \ of 
the share of one is equal to f of the share of the other ; 
how many acres does each o\m ? Ans. 360, 450. 

12. The united salaries of A and B amount to $4400 ; 
what is the salary of each, if -1^ of As equals >J^ of Bs ? 

Am. A, *3200 ; B, $1200. 

13. C's and D's salaries united amount to $1900, and 
\ of C's equals -^ of D's ; what is the salary of each ? 

Am. Q\ $700; D's, $1200. 
1^. Five times the amount which I gained during my 
first year of business was equal to 9 times the amount I 
gained during the second : how much did I gain during 
each year, if both gains amounted to $2800 ? 

Am. $1800, $1000. 
Id. Divide $<500 into parts which shall be to each other 
as 3, 5, and 7« 
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SOLUTION. 

It is evident that if the number to be divided were 3 + 5 + 7 = 
$15, the three parts would be, respectively, $3, $5, and $7. There- 
fore, 

I. 

If on $15 the first part would be $3 
$1 ** " '* $A 

$600 " " " ^ X 600 = $120 



it 



II. 

If on $15 the second part would be $5 
" $1 '' " " ij\ 



j\ X 600 = $200 

III. 

If on $15 the third part would be $7 
$1 ** " '< $A 

$600 '' " " tV X 600 = $280 






16. Divide $840 into parts proportional to ^, f, and 

Solution. — Since the value of fractions is not changed by re- 
ducing them to a common denominator, we may reduce J, |, and 
A to Ys* A> ^"^^ A' Now, it is evident that these fractions are 
proportional to the numbers 6, 8, and 7. Dividing $840 into parts 
proportional to these last numbers, by the method shown in the last 
solution, we obtain 240, 320, and 280, the required parts. 

i7. Divide $16750 among three persons so that the 
share of the first shall be to that of the second as 3 to 5, 
and that the share of the second shall be to that of the 
third as 4 to 7. 

Solution. — If the share of the second is 5 when that of the first 
is 3, when the second is 1, the first will be {. In like manner, when 
the second is 1, the third will be J. Hence, the parts will be pro- 
portional to the numbers {, 1, and | ; and by the last solution we 
find the required parts to be $3000, $5000, and $8750. 
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18. Three workmen together earned $524 ; the first 
worked 10 hours a day for 8 days, the second 8 hours a 
day for 9 days, and the third 11 hours a day for 10 days. 
How much did each receive ? 

Solution. — Each man's part is in proportion to the number of 
hours he worked. Since, therefore, the firet worked 80 hours, the 
second 72 hours, and the third 110 hours, $534 must be divided into 
parts proportional to these numbers. 

19. A man bequeathed his two sons $5800 in the pro- 
portion of I to^ ; what was the share of each ? 

Ans. $3000, $2800. 

20. Three clerks together received $2400 ; the first re- 
ceived $10 as often as the second received $8; and the 
second received $4 as often as the third received $3. How 
much did each receive ? Ans. $1000, $800, $600. 

21. Three merchants sold 620 barrels of flour ; how 
many barrels did each sell, if their amounts are to each 
other as 6, 10, and 15. Ans. 120, 200, and 300 bbl. 

22. A, B, and C hire a pasture for $150 ; A puts in 2 
cows for 9 months, B 4 cows for 5 months, and C 6 cows 
for 2 months. How much should each pay ? 

Ans. A, $54; B, $60 ; C, $36. 

PARTNERSHIP. 

166. Partnership is the association of two or more 
persons in business, who unite their capital and services, 
and share the gains or losses according to a stipulated 
agreement. 

167. Partners are the persons thus associated. 

168. The Capital of a company or firm is the money 
or other property invested by the partners. 
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Case I. 

169. To find ea«]i partner's share of tlie t^ain or 
loss wheu their capital is iuvested for equal periods 
of time, aud they have agreed to divide the gains 
or tosses in proportion to their respective invest- 
luents. 

1. A and B enter into partnersliip ; AiavestBacapital 
of *50O, and B $200 ; they gain $665 ; what is each one's 
share of the profit ? 

IoPEEATios. Solution.— The whole capital 

I $500, A's Capital. i« the sum of A'a aud B's invest- 

I 200 B'b " mciils = $700, Since A invests 

I $500, hi3 share of tlie whole 

J $700, whole stock. ^apitBl is fgj = f ; and B's 

f tM = 4 A'fi stock. ^^'■^ '•' '■ ^°'^' ^ ^^^"^ ''"'^ 

I 3|n J' D' ii ' agreed to share the jiroflta in 

■W5 "~ X' ^ proportion to their inveetments, 

865 X 4 = $475, A s gain. pa^h one's share of the ga[n 

$665 X^ = $190, B's " will have the same relation to 
the whole gain, as his share of 
the capital hiis to the whole cajtital. A, thcivfore, will have ( of 
the whole gain, and B 8. 



^$700 : *500 ; ; $605 : $475, A's gain. 
$700 : $300 : : $606 : $190, B's gain. 

Rule, — Fiiid the ratio of the whole capital to each 
partner's sliare of the capital, and multiply it by 

the whole gain, or loss. 

Or, 27te whole oapitnl is to each one's share of the 
reipital, as the whole ^ain or loss is to ectch one's 
share of the gain or loss. 



142 RATIO AND PROPORTION. 



WJRITTBN EXERCISES. 

2. Three merchants engage in trade. A advances 
$10000, B $25000, and C 130000. They gain $31200. 
What is each man's share ? 

Ans. A.% $4800 ; B's, $12000 ; C's, $14400. 

3. Three men ship goods on joint stock. A puts in 
$6000, B $9000, and C $13000. What will be each man's 
share, if the whole gain is $8400 ? 

Ans. A's, $1800; B's, $2700; C's, $3900. 
Jj., Messrs. Lynch and Kelly, in trading for 6 months, 
made a profit of $9100. Mr. Kelly's stock was equal to 
I of Mr. Lynch's. What was the gain of each ? 

Ans. Kelly's, $3500 ; Lynch's, $5600. 

5. A, B, and C commence business with a joint capital 
of $66400. At cloding business A has $42000, B $26250, 
and C $15750. What was each one's original stock ? 

Ans. A's, $33200 ; B's, $20750 ; C's, $12450. 

6. A, B, and C enter into partnership in the lumber 
business for 10 years, and make a profit of $10400 ; A 
contributes $2150 ; C contributes $6350 : and B's share 
of the gam is $3600. How much does B contribute, and 
what is A's and C's gain ? 

Ans. A's gain, $1720; C's gain, $5080; B's stock, 
$4500. 

7. Four men engaged in speculation with a joint 
capital of $150000. At the end of one year, A's gain 
was $14000 ; B's, $16000 ; C's, $20000 ; D's, $25000. 
What was the stock of each ? 

Ans. A's, $28000; B's, $32000; C's, $40000; D's, 
$50000. 

8. A, B, and C traded in company. A agreed to 
manage the business on condition that he should receive 
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^ as much of the profits as B and C together. B fur- 
nished $5600, and C $8400. They gained $7000. What 
was each one^s share of the profits ? 

Ans. A% $2100 ; B% $1960 ; C's, $2940. 

9. A gentleman bequeathed his wife $5400, his son 
$3600, and his daughter $3200. But his estate was found 
to be only $6100. How much should each receive ? 

Ans, Wife, $2700 ; son, $1800 ; daughter, $1600. 

10. A general, captain, and 30 soldiers capture stores 
to the amount of $3150. The general takes 9 shares, the 
captain 6, and each soldier 1. How much does each 
receive ? 

Ans. General, $630; captain, $420; each soldier, $70. 

11. A bank with available means amounting to $140000, 
failed for $300000. What will each of the creditors 
receive, A claiming $45900 ; B $22950 ; and C $12840 ? 

Ans. A, $21420 ; B, $10710 ; C, $5992. 

1^, Two persons engaged in the coal trade. A made 
purchases to the amount of $16570, and paid $596.25 for 
expenses. B made purchases to the amount of $12776, 
and paid $957 for expenses. After one year A sold the 
entire stock for $21600. How did the partners settle ? 

Ans. A'sloss, $5166.25; B's, $4133. 

13. Messrs. Gould and Brown buy grain to the amount 
of $923.75, of which Mr. Gould pays $369.50, and Mr. 
Brown the remainder. They gain $1125. What is each 
one's share ? Ans. Gould's, $450 ; Brown 'sj, $675. 

14' Mr. Wilson left $48000 to four heirs in the pra- 
portion of |^, |, and ^ to the first three respectively, and 
the remainder to the fourth. How much did the fourth 
receive? Ans. $3000. 

13. A, B, and C purchased a store for $2500, of which 
A paid $1800. They sold it so as to gain a certain sum.. 
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of which B took $340.25, and C $478.75. What was A's 
share of the gain ? Ans, $2106. 

16. A gentleman divides his fortune worth $38664, 
between his wife and son, giving his wife ^ more than the 
son. What is the son's share ? Ans. $15036. 

17, A, B, and C contribute to an undertaking, re- 
spectively, $1240, $6200, and $3720; they gain $5580; 
how shall this gain be divided among them ? 

Case II. 

170. To find each partner's share of the gain or 
loss when their capital is invested for different 
periods of time and they agree to share the gain 
or loss iVi proportion to their respective invest- 
ments. 

1, Two persons engage in trade and ^ain $660. A 
puts in $400 for 3 mo. ; and B $500 for 2 mo. ; what is 
each man^s share of the gain ? 

OPERATION. Solution. — The use of 

$400 X 3 = $1200, A's capital. $400 for 3 months is the 

$500 X 2 = $1000, B's '' ^"'^ ^ *^® ^^ ^^ *1^ 
, for 1 month ; and $500 for 

$2200, Entire " 2 months is equivalent to 

Jl^^ = ^ 3z= A^s share. $1000 for 1 month. Thus 

1000 5 T>y^ (( the original investments 

•^"" ^^ . for unequal periods of 

$660 X^ = $360, A^s gam. time, are made equivalent 
$660 X ^ = $300, B's '' to other investments for 

equal periods of time. 
The rest of the solution is the same as in Case L 

Rule. — Multiply each partner's investment by the 
time it was employed, and divide the gain or loss in 
proportion to the rcspectiije -product^^ 
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WRITTEN EXERCISES. 

' S. A and B tuter into partnership and loao $340. A 
puts ill «300 for (i mo., and B *200 for 8 mo.; what does 
each one lose ? Ans. A, idlSO ; B, $160. 

3. Three gentlemen invested their joint stock in 
ilonr. Afiirniahed $800 for 6 mo.; B JIOOO for 4 mo.; 
and C 4500 for 9 mo. They gained $3660. What wiia 
each man'sshare? Ans. A'e, *!»B0; B'e, *800; C's, *9U0. 

4- A, B, C, and D traded in companj'. A furnished 
$200 for e mo. ; B $800 for 3 mo. ; C $500 for 3 mo. ; and 
D $900 for 1 mo. They gained $3130. What was each 
partner's share ? 

Am. A's, *r20; B'b, $960; C's, $900; D's, $540. 

5. A and B engaged in businesa with a capital of 
$52560. A's capital was in trade 7 years, and his share 
of the gain was $66465 ; B'b capital was in 8 years, and 
his share of the gain was $50184. What amount of 
capital had each in the firm ? 

Ans. A, $31650; B, $20910. 

6. Two persons agree to trade together for 31 months. 
At first A puts in $1300, and B $1600. But at the 
end of 3 months A draws ont $200, and at tlie end of 12 
months B invests $G0O more. When ahout to settle they 
find again of $1212. What is ea^h man's share of the 
gain ? Ans. A's, $433 ; B's, $780. 

7. J. Liefel and 11. Kenny agree to work a farm for J 
of the proeeedB. Liefel engages 10 men for 5 months, 
and Kenny 13 men for 6 months. If the proceeds 
amount to $6833, what will each partner receive ? 

Ans. Liefel, $700; Kenny, $1008, 

8. and D enter into partnership for one year. C'a 
invastments are : Jan. 1. $3000 ; May 1, $1200 ; Sept. 1, 
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$1800 ; on July 1, he draws out $600. D invests as fol- 
lows : Jan. 1, $5000 ; March 1, $1500 ; June 1, $1000 ; 
and withdraws, Oct. 1, $2000. How much should C in- 
vest Nov. 1, to entitle him to j^ the gain ? 

Ans. $13400. 

9, V. Diner and T. Eckels were partners in a cotton 
speculation. Diner put in $7000 for 2 years and 3 months; 
and Eckels put in $4000 for 3 years and 6 months. Their 
net losses were $8925. What was each one's share ? 

Ans. Diner's, $4725 ; Eckels's, $4200. 

10, A, B, and C commenced business with a joint 
capital of $1600. A's money was invested 4 months, B's 
6 months, and C's 8 months. They gained $688, which 
was so divided that ^ of C's share was equal to -^ of B's 
and to I of A's. How much did each invest and what 
did each gain ? 

j Capital : A, $800 ; B, $500 ; C, $300. 
' i Gain : A, $256 ; B, $240 ; C, $192. 

11, Three contractors agree to build a mansion for 
$200000. A supplies 160 men for 25 months; B 140 
men for 20 months ; and C 40 men for 30 months. How 
much does each contractor receive ? 

A71S, A, $100000 ; B, $70000 ; C, $30000. 

1^, A and B become partners. A's capital is to B's 
as 5 to 3. At the end of 4 months A withdraws ^ of his 
capital, and B f of his. The gain for the year amounts 
to $6000. How much belongs to each ? 

A71S. A, $4000; B, $2000. 

13. A commenced business with a capital of $4250. 
3 months after he took in B with a capital of $2000, 4 
months after which he took in C with a capital of $5000. 
At the end of the year the loss was $4700. What was the 
sLare of each ? Am. K\ %il550 ; B's, $900 ; C's, $1250. 
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. A invests IfiOO for 2 mo., and B #100 for mo.; 
ley gain 4900 : required the gain of each. 
13. A, B, and C form a partnership in manufacturing 
silk, A contributes $3600 for 7 months, B a certain sum 
for 4 months, and C $5400 for a certain time. On act- 
ing accounts, A receives *li)200 for his share, B *13500, 
1 C tl3500. What was B'h stock ? C's time ? 

Ans. *4500; 3 months. 

16. Three men take an interest in a cotton specula- 
tion. A invests his capital for 6 months and claims ^ of 
the gains. B's capital is in 10 months ; and invests 
Moo for 8 months, and clainiB -J of the gains. How much 
did A and B put in ? A}i^. $160 each. 

17, A company doubled their joint stock of $4800, at 
the end of the first year. B put in ^ for \ of a year, J 
for f of a year, and D the remainder for one yeai'. How 
much is each one's share of the entire stock at the end of 

I the year ? 
w Ans. B's, Umi.Oa; C's, $2874.42; D's, $2059.53. 
L" 
Bsrei 



Case III. 



I 171. Wlien each pnrtncr's share of the gaioH or 
Mses Is fixed, iiiid interest is allowed for the dil- 
Rereitee between lii« proportion of capital and tlie 
ainuiiiit he actually eoiitril>ntes. 

A and B enter into partnership. A contributes 
lOO and is to receive f of the gains. B contributes 
'00 and is to receive ^ of the gains. Each partner is 
pay interest at 6^ per annum, for any excess 
or deficit in his proportionate share of the capital. At 
the end of 6 months the profits are $1500. What is etich 
partner's share ? 






hatio and proportion, 



wooo + *a500 : 

I of $5500 
S of *5500 
13300 — *3000 : 
*2500 — $2200 
*300 X .03 
i of $1500 : 
f of $1500 



OPEfiATION. 

= $5500, entire capital. 

= }13300, A's prop, share of capital. 

-*3300, B's 

= *300, A'h deficit. 

= $300, B's excesB. 

= *9.00, Int. for 6 mo. @ (>%. 

= >900, — $9 = $891, A'a gain. 

^ #600, + $9 — $609, B's " 



I 

I 



Solution. — The entire capital ia $3500. A should have furnished 
{ of this cnpital, or $3300. His deficit, thereforo, is $300, on which 
he muBt pay $Q interest. B should have cootributed |, or fSSOO. 
His BKtess is, therefore, $300; on which he receives $S interest. 
A gains $flO0 - $B = $891. B gains $600 + $0 = $SOB. 

Rule. — I. From the proportional £ains or J^oases 
Siibtract or add the interest on the excess or defi(M 
. of each partner's share of capital. 

II, Subtract the interest on ifie additions from 
the gross profits, but add thai on the withdrawals. 

III. To find the present value of each share, add 
to each partner's original stock tlte net gain and 
the additions, but subtract ttte withdrawals. 

wni TTEX EX Bit CI a Es. 

S. Two men embarked as partners in the printing 
buBinesB. A furnished $13000 and was to have j of the 
profits. B furnished $8000 and was to have ^ of the 
profits. Eaeli partner was to receive or pay interest at 
fi% per annum on ajiv excess or deficit in his share of the 
capital. At the end of two years they closed with a 
profit of $16000. What was the net worth of each ? 
A.VA. A'a, $33640 j B'b, $12360. 
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3. In No. 2, what would have been the net worth of 
each, had they closed with a profit of $24000 ? 

4. Messrs. Banks and Drake formed a partnership in 
the wholesale hardware business. Banks invested $28000 
and was to receive -f of the profits. Drake invested 
$20000 and was to receive f of the profits. They agreed 
to receive or pay interest at 6^ for their excess or deficit 
in capital. Their profits in three years amounted to 
$27600. What was each one's share ? 

Ans. Banks's, $16890 ; Drake's, $10710. 

5. The fourth year Banks adds $3000 capital, averag- 
ing July 1 ; and Drake draws out $1000, averaging Sept. 
1. Profits $14400. Find the net worth of each. 

Ans. Banks, $56794.65; Drake, $35205.35. 

ALLIGATION. 

173. Alligation treats of combining two or more 
quantities of different values. It is divided into Alliga- 
tion Medial and Alligation Alternate, 

173. Alligation Medial is the process of finding 
the average price or quality of the combination. 

174. Alligation Altevfiate is the process of find- 
ing the proportional quantities to be used in any requiried 
combination. 

Case I. 

175. To find the mean value, when the quantity 
and the value of each ing^redient are gpLven. 

1. A grocer mixed 8 lb. of tea at 50 cents a pound, 
with 4 lb. at $.60, 1 lb. at $1.30, and 3 lb. at $.90. How 
much is 1 lb. of the mixture worth ? 





OPERATION. 


$.50 


X 


8- 


$4.00 


.60 


X 


4 = 


2.40 


1.30 


X 


1 — 


1.30 


.90 


X 


3- 


2.70 
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Solution. — The value of 8 lb. at .50 is 
$4.00, of 4 lb. at .60 is $2.40, of 1 lb. at 
$1.30 is $1.30, and of 3 lb. at .90 is $2.70. 
The whole compound, therefore, is equal 
to 8 + 4 + 1 + 3 = 16 lb., whose value is 
$4 + 2.40 + 1.30 + 2.70 = $10.40. Hence 
16 ) $10.40 1 lb. of the compound is worth $10.40 -f- 
$.65 16 = $.65. 

Rule. — Find the whole value of the ingredients 
and divide it by the sum of the ingredients. 

WJtITTEN JEXJSnCISES. 

2. A merchant mixed 30 lb. of sugar at 12 cents a 
pound, 25 lb. at 10 cents, 40 lb. at 20 cents, and 10 lb. 
at 15 cents. What is the average price of the mixture ? 

Ans. 14f^ per lb. 

3. A person mixed 20 gal. of wine at $.60, 34 gal. at 
$.70, 50 gal. at $2.40, with 10 gal. of water; what was 
the value of one gallon of the mixture ? Ans, $1.36f . 

j^, A grocer bought 10^ dozen of eggs at 12 cents a 
dozen, 8 dozen at 8 cents, and 15 dozen at 9f cents. 
What was the average price per dozen ? Ans, 10^. 

5. If the eggs mentioned above were sold so as to make 
50^ on the cost, how much would the grocer receive per 
dozen ? Ans, 15^. 

6. A goldsmith combined 10 oz. of gold, 18 carats 
fine, 12 oz. 20 carats fine, 15 oz. 22 carats fine, with 13 
oz. of alloy. What was the fineness of the composition ? 

Ans, 15 carats. 

7. A drover bought 25 sheep at $3.00 a head, 40 at 
$2.50, and 50 at $1.67|^. At what average price per head 
must he sell them, to gain 10^ ? Ans, $2.47^^. 

S. A miller mixes 2.0 W, ol^li\ea.t at $2,25 per bu., 
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with 8 bu. at II. 63^, and 9 bu. at $2.10. What will he 
lose per bushel, if he sell the mixture at $2.00? 

Ans. 8^. 
9. A grocer mixed 20 lb. of tea at 90 cts. per lb., with 
12 lb. at 75 cts., and 8 lb. at $1.00. Will he gain or 
lose, and how much per pound, if he sell the mixture at 
80 cts. ? Ans, Lose 1\ cts. 

Case II. 

176. To find the proportional quantity of each 
ing^redient^ when the mean value, and the value 
of each are gn^ven, 

1. What proportion of sugars worth, respectively, 5, 8, 
12, and 15 cents a pound, must be taken to form a 
mixture worth 9 cents a pound ? 



9 





OPERATION. 


f 


^ lb. 


5 


4X(1+1): 


8 


Ix 1 


12 


3x1 


15 


Gx 1 




. 5 



^ I 9 Gain. 

_ > 9 Loss. 
6 J 



PROOF. 

f lb. f 

5 X 2 = 10 

8x1 = 8 
12 X 1 = 12 
15x1 = 15 
5 ) 450 

90 Ave. 



Solution. — ^By taking 1 lb. of sugar at 5^ for the mixture worth 
9^, we gain # ; and by taking 1 lb. at 8)^, we gain 1^. 

But by taking 1 lb. at 12;^, we lose 3^ ; and by taking 1 lb. at 
15^, we lose 6^. 

By using 1 lb. of each ingredient, the loss is 4^ greater than the 
gain. To preserve the equality of the gain and loss, take the least 
additional number of pounds of either ingredient below the average 
price, and sufficient to gain #. Thus 1 lb. of the 1st ingredient 
will make the gain and loss equal. Hence the mixture will contain 
2 lb. at hf, 1 lb. at 8^, 1 lb. at W, and 1 lb. at 15^ 



-V 
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Rule. — L Write the price or qmalities of the several 
ingredients in a column, and the mean price or 
quality at the left, 

II, Find the gain or loss on one unit of ea^h 
ingredient ; and then take such a^iditionaZ units of 
any as will make the gains and losses equal, 

WJilTTEN EXEJiCISES, 

2. What relative quantitives of tea worth 9, 11, 16, 
and 20 dimes a pound, must be taken to form a mixture 
worth 13 dimes a pound ? Ans, 2, 1, 1, 1. 

3. Having a quantity of 2, 5, 25, and 50 cent pieces, 
I wish to exchange them for 10 cent pieces. What is the 
relative number of pieces to be exchanged ? 

Ans, 5, 3, 1, 1. 
j^. What proportions of water, and wine worth $1.50 
and 13.50 a gallon, must be used to form a mixture 
worth $2.00 a gallon ? Ans, 2 water ; 1, 3 wine. 

5. What relative quantities of gold | fine, -J fine, and 
-^ fine, will make a mixture | fine ? .Ans. 1, 10, 2. 

6. A merchant has flour worth $6J, $8, and $9} per 
barrel. How many barrels of each must he sell to realize 
an average price of $9 per barrel ? A 7is. 2, 1, 8. 

7. What quantities of cloth at 12, IG, 22, and 24^ a 
yard, must be sold that the price may average 20 cents ? 

Ans, 1, 1, 2, 2. 

8. In what proportion should corn at $. 70 per bushel, 
be mixed with oats at $.50 per bushel, to sell the mixture 
at $.60 per bushel ? A7is, 1, 1. 

9. What quantities of coffee worth, respectively, 25, 
30, 42, and 50 cents, must be mixed to sell at 40 cents 
per pound ? Ans. 2, 1, 15, 1, 
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Case III. 

177* To find the proportional quantity of each 
ingredient, when one or more of the quantities 
are required to be in a given proportion. 

i, A drover bought 3 calves at $7 each, sheep at $6, 
^nd pigs at $4» How many sheep and pigs must he sell, 
that the average price may be 15 each ? 

OPERATION. PROOF. 

$ A $ $4 X 7 = $28 

?^^ =JU7Loss. 6x 1= 6 

1x1 =1 j 7x 3= 21 

-lx(l + G) = 7^$7Gain. ^ y^ 

$5 

Solution. — As in Case II., we find the gain and loss on 1 of each. 
But as the number of calves is limited, we must find the gain on 3 
calves. Then we observe that by taking 3 calves and 1 of each of 
tte others, the losses exceed the gains by $6. Hence by taking an 
additional number of pigs, we preserve the balance and get for the 
required number of animals 3 calves, 1 sheep, and 7 pigs. 

EuLE. — Having found the difference between the 
gains and losses, when using the given nunvber of 
the limited quantity with one of each of the others, 
take such additional units as are necessary to pre- 
serve the balance. 

WniTTJSN EXERCISES, 

2, A man bought 30 ducks at 8 dimes each. How 
many more must he buy at 4 and 10 dimes each, so that 
th^ average price may be 6 dimes ? 

Ans. 32 at 4 ; 1 ftt 10, 
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3. How many yards of cloth worth 35 cents a yard, 
must be added to a piece of 75 yards, worth 50 cents a 
yard, that the average value may be 40 cents ? 

Ans, 150 yd. 

4* A man bought 6 sheep for $30. How many must 
he buy at 17^, and $3, that the average price may be $4 
a head ? Ans. 'il at $7| ; 13 at $3. 

5. What proportions of sugars at 9 cts., 11 cts., 15 cts., 
and 18 cts. are necessary to form a compound worth 10 
(5ts. per pound, using equal parts of the last three kinds? 

Ans. 14, 1, 1, 1. 

6. I bought 16 yards of cloth at $J a yard, and 12 yards 
of another kind for $15. How many yards must I buy at 
$1| per yard, that the average price of the whole may be 
$1^? A71S, 12 yd. 

7. How much wheat at $1.25 a bushel, must be mixed 
with 80 bushels of corn at 60 cents a bushel, that the 
mixture may be worth $1.00 a bushel ? Ans, 128 bu. 

8. How many pounds of tea at 89^, 62^, and 500 muSt 
be mixed with 20 lb. at 800, that the mixture may be 
worth 720 per pound ? 

9. What quantities of sugars at 60, 80, and 90, must 
be mixed with 29 lb. at 40, that the average price may 
be 50 per pound ? 

Case IV. 

178. To And the quantity of each ing^redieiit 
when the value of each, the mean value, and the 
entire quantity are ^ven, 

i. A grocer mixed teas worth 200, 250, 450, and 500 a 
pound, making a compound of 120 lb. worth 400 a pound. 
Find the quantity of each kind. 



ALLIGATION . 



155 



40^ 







OPERATION. 


^20. 


20 


lb. f 

X 1 - 20 


25 


15 


X 1- 15 


45 


5 


X 1 = 5 


.50 


— 10 


X (1 + 2) 



$.35 G. 



Solution.— By 
the last cases, we 
find that to make 
a mixture of 6 
pounds, it re- 



fA OK T quires 1 pound of 
each of the first 



6 



120 -i- 6 = 20 
1 X 20 = 20 lb. @ $.20 
1 X 20 = 20 ^^ " $.25 
1 X 20 = 20 ^^ '' $.45 
3 X 20 = 60 ^^ " $.50 



three kinds, and 
3 pounds of the 
last kind. Hence, 
to make a mixture 
of 120 pounds, it 
will take as many 
times these 
amounts as 6 is 
contained times 
in 120, which are 20 times. Multiplying by 20, we obtain 20 lb. at 
$.20, 20 lb. at $.25, 20 lb. at $.45, and 60 lb. at $.50. 

EuLE. — Having found the sum of the proportionaL 
quantities by Case III,, divide it into the required 
quantity, and multiply each proportional quantity 
by the quotient. 



WJRITTEN EXEHCISES, 

2, How much water must be mixed with wine at $1.20 
a gallon, to make 90 gallons worth 70 cents a gallon ? 

Ans. 37|^ gal. water, 52i^ gal. wine. 

3. A hatter sold 30 hats comprising three different 
qualities worth, respectively, $5, $4, and $7 each. If the 
average price was $6, how many of each quality did he 
sell ? Ans. %, 6, 18. 

^. How much wool at 40, j60, and 75 cents a pound, 
will be required to make a mixture of 85 pounds worth 
65 cents a pound ? 

Ans. 17 lb. at 40 ; 17 lb. at 60 ; 51 lb. at 75. 
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5, How many gallons of alcohol of 95^ and 80^ strong, 
should be mixed with water to form a mixture of 90 gal- 
lons Sb% strong ? 

Ans. 78 gal. at 95^ ; 3 gal. at 80^ ; 9 gal. water. 

6, A druggist made a mixture of syrups of 48 gallons, 
at $.50, $.70, and $1.00 a gallon, and sold it at $.80 a 
gallon. What quantity of each did he sell ? 

7, A drover purchased 200 sheep for $450, paying $4J-, 
$7J, and $1^ a head. How many of each kind did he 
buy? Ans. 30, 12, 158. 

8, A woman sold 100 eggs for $2, some at J^, some at 
1^, some at 2^^, and some at 4^ apiece. How many did 
she sell of each kind ? Ans. 25 of each. 

9, How shall I mix gold that is 20 carats fine with 
gold 14 carats and 18 carats fine, respectively, to obtain 
15 ounces of a mixture 16 carats fine ? Ans, 3, 9, 3. 

10, How much water must be mixed with cider worth 
40 cents a gallon, in order that 80 gallons of the mixture 
shall be worth 30 cents a gallon ? 

Ans. 20 gal. water with 60 gal. cider. 

11, How many pounds of raisins at 11, 15, and 22 
cents a pound, respectively, are required to fill a cask 
containing 200 pounds, worth 16 cents a pound ? 

A US. 66 1 lb. of each. 

1^. A goldsmith has gold 15, 17, 18, and 22 carats 
fine, and wishes to make 40 ounces 20 carats fine ; how 
much of each must he take ? Ans. 5, 5, 5, 25. 

13. A farmer has 25 bushels of barley worth 28 cents 
a bushel, which he wishes to mix with rye worth 36 cent* 
a bushel, and oats worth . 48 cents a bushel, so that he 
may have 100 bushels worth 40 cents a bushel ; how 
many bushels of rye and oats must he take ? 

Ans, 50 bu. oats, 25 bu, rye. 



INVOLUTION. 

179. Involution ia tlie process of raising u number 
Da given power. 

180. A Powev of a number ia either the number 
''itself, or the product arising from using the number a 

certain number of times as a factor. 

The first power' of a number is the number iteelf. 
Thus, the first power of 6, is 6. 

The second power, or the square of a number, is the 
product arising from using the number twice as a factor. 
Thus, the second power of 4 is equal to 4 x 4 = 16. 

The third power, or the cube of a number, is the prod- 
uct arising from using the number three times as a factor. 
Thus, the third power of 5 is equal to 5 X 5 X 5 = 125. 
^U Note. — Tho number ol multipliofttioiis is one less than the num- 
H^ of ItictorB. 

■ 181. A Perfect Power is a number which is the 
product of equal factors. Thus, the number 9 is a perfect 
power, because it is the product of the equal factors, 3 and 3, 
183. An Imperfect Poiver is a number which is 
not the product of equal factors. Thus, the numbers, 
10, 11, and Vi, are examples of imperfect powers. 

183. The Exponent of a number is a small figure 
placed above and to the right of the number, to show 
how many times it is taken as a factor ; thus, 
the first power of 3, or the root. 
3x3 = 9; the second power, or square of 3, 
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33 = 3 X 3 X 3 = 27, the third power, or cube of 3. 
3* = 3 X 3 X 3 X 3 = 81, the fourth power of 3. 
/3\2 32 3 3 9 ^, , .3 

y = J2 = 4 X 4 = 16^ *^® '^^''''^ ^''^^'' ^^ 4' 
/1\8 1^ 1 1 1 1 1 

y =2»=2 ^ 2 ^2 = 8' *^^*^^'*^ power of ^. 

Note. — As the first power of a number is the number itself, the 
exponent indicating the first power is generally understood. 

Principles. — /. A number is raised to a given power 
by taking it as a factor as many times as there are units 
in its exponent. Thus, 2* = 2x2x2 = 8. 

//. The product of any two or more powers of the same 
number, is equal to the power indicated by the sum of 
their exponents. Thus, 7^ x 7^ = (7 x 7) x (7 x 7 x 7) = 

///. Any power of a number is raised to a given power 
by finding the power indicated by the product of the ex- 
poneiits. Thus, (92)3 = (9 x 9) x (9 x 9) x (9 x 9) = 

92x3 __ Q6^ 

IV, A power of a number may be divided by another 
power of the same number, by subtracting the exponent of 
the divisor from the exponent of the dividefid. Thus, 
85H-83 = (8 X 8 X 8 X 8 X 8)-^(8 X 8 X 8) = 8«-3 = S^. 

MENTAJL JSXEJtCISJES, 

1. What is the third power of 4 ? 

Operation. — 4^ = 4 x 4 x 4 = 64. 

2. What is the third power of 3 ? Of 2 ? Of 5 ? 

3. Kaise 10 to the third power. 9 to the second power. 
Jf. Find the fifth power of 1. The second power of 12. 

The third power of 6. 

5. Square all the numbers from 1 to 12. 
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6. Find the cube of all the numbers from 1 to 12. 

7. What is the square of i ? |? }? i? i? 
S. Square f |, i, ^ I, H, 2^. 

5. Cube h h h h h h H- 

10. Square A, .7, .9, .03, .05, .12, .08, .07, .06. 

11. Cube .2, .04, .30, .1, .10, .20, .5. 

12. How often is 3 used as a factor in finding the fifth 
power of 3 ? 8 in finding the second power of 8 ? 

13. The cube of 6 equals 6 used how often as a factor ? 
The fifth power of 6 ? The seventh power ? 

14» What power of 5 is 5^ multiplied by 5^ ? What 
power of 7 is 7^ multiplied by 7^ ? 

15. What power of 12 is equal to 122 ^ 12^ x 12^ ? 
What power of 4 is equal to 4*5 x 4^ ? 

16. What power of a number is the square of its 
square ? The cube of its cube ? 

17. What power of 3 is the square of its cube ? The 
cube of its square ? 

18. What power of 6 is equal to 6^ divided by C^ ? 
What power of 8, to 8* divided by 8^ ? 

19. What number multiplied by 14 gives -J of the 
square of the number ? By 10, gives f of its cube ? 

20. What power of 4 is the cube of the cube of 4^ ? 

WBITTIEN JEX ERCIS ES. 

1. Find the fifth power of 4. 

OPERATION. 

^^^. Solution. — Multiplying the 

4« = 4x4x4x4x4:= 1024. ^^^n^^er, 4, four times by itself, 

Or, we get 4x4x4x4x4 = 1024. 

4** = 42 X 4^ Or, having first formed the 

42 = 16 second and the third power of 

4^ = 64 ^' separately, we take their 

45 = 16 X 64 = 1024. product for the fifth power. 



160 INVOLUTION. 

2. What fe the 8th power of 3 ? The 9th power of 2 ? 

3. What is the 15th power of 4 ? The 10th power of f ? 

4. What is the square of 47 ? Of 56 ? Of 100 ? 

e5. What is the cube of 32 ? Of 26 ? Of 65 ? Of 75 ? 

6. What is the square of 63.05 ? Of 10.21 ? 

7. What is the square of 6J- ? Of 9J? Of 12^? 

Find the value of each of the following expressions : 



8. (123)8. 

9. (1)^. 

10. (1|)2. 

11. 4.52x68. 



12. (D^x^x (102)2. 

13. (3i)«--(3i)3. 

14. (8.04)8-T-(8.04)2. 

15. [(2i)2x68pH-[68x(2i)2]«. 



Second Method. 
What is the square of 42 ? 

OPERATION. T 

a 

42 = 40 + 2 

42 = 40 + 2 



84 = (40 X 2) + (2 X 2) 
168 = (40 X 40) + (40 X 2 ) 

1764 = (40 X 40) + 2 (40 X 2) + (2 x 2) 

Solution. — The number 42 consists of 40 units + 2 units, or 4 
tens + 2 units. Multiplying each part separately, the results under 
a = those under 6. Or, by substituting letters, we get the result 
/* + %tu + u^. Hence, 

The square of a number expressed by two figures^ equals tlie square 
of the tens, plus twice the product of the tens into the units, plus the 
square of the u/nits. 

In like manner find the square of each of the following 
numbers : 

1. 24; 35; 52; 81; 93; 19; 64; 75; 27; 83; 72; 91. 
$. 15; 26; 39; 47; 86; 58; 95; 66-^ 53; 38; 65; 49, 
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What is the cube of 25 ? 

OPERATION. 

252 = 202+2 (20 X 5) + 52 = 625 

2 + 5 = 25 

(202 X 5) + 2 (20 X 52) + 53 = 3125 
20»+2(202x5)+ (20x52) z= 1250 

258 = 203+3 (202 X 5) + 3 (20 X 52) + 53 = 15625 

JHJencey the cube of a number expressed by two figures, equals the 
evibe of the tens, plus three times the product of the square of the 
tens into the imits, plus three times the product of the-Uns into the 
square of the u/nits, plus the cube of the wnits. 

In like manner find the cube of each of the following 
numbers : 

1. 32 ; 16 ; 24 ; 31 ; 44 ; 56 ; 72 ; 82 ; 54 ; 39 ; 26. 

2. 15 ; 29 ; 37 ; 68 ; 94 ; 59 ; 45 ; 63 ; 54 ; 35 ; 47. 

When the number consists of three or more figures, 
we complete the square or cube, according to the follow- 
ing formulas : 

{h + t + uY = li^^2ht + P-[-2{h^t)u^u\ 

{n + t + uf = ¥-{- UH + Ut^ + J^H 3 {h + t)hi + 
3(A + i)w2+^3^ 

WJtITTEN EXEJRCl^SEa, 



Baise to the second power : 



1. 


127. 


Ans. 16129. 


2. 


209. 


Ans. 43681. 


3. 


518. 


Ans. 268324. 


Jh 


870. 


Ans. 756900. 



5. 2150. Ans. 4622500. 

6. 7863. Ans. 61826769. 

7. 1.937. Ans, 3.751969. 

8. 40.95. Ans. 1676.9025. 
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Raise to the third power : 



9, 100. Ans. 1000000. 

10. 999. Ans. 997002999. 

11. 6.05. Ans. 221.445125. 

12. .004. Ans. .000000064. 



13. 1000. Ans. 1000000000. 
14. 2.002. ^W5. 8. 024024008. 
15. 1.001. ^7^5.1.003003001. 
16. 4.4. Ans. 85.184 



Raise to the powers indicated : 



17. .0152. Ans. .000225. 

18. 2.611 . Ans. 6.8121. 

19. 2103. Ans. 9261000. 



20. (8.25^)2. Ans, 68.1450f 

21. (.33|)2. Ans. .llllj. 

22. (1.06f)2. Ans. 1.1377f 



■*•♦ 



EVOLUTION. 

184. Evolution is the process of finding the root of 
a number. 

185. The Hoot of a number is one of the equal fac- 
tors that will produce it. Thus, 4 is the root, or one of 

.the two equal factors which will produce the number 16. 

186. The symbol, y', called the Radical Sign, when 
placed before a number, indicates that its root is to be 
taken. To denote the degree of the root, a small figure, 
called the index, is written in the angle of the symbol. 

Thus, ^8 indicates the cube root of 8. 

Note. — The symbol without any indeXf always denotes the square 
root. 

187. Roots may also be expressed by fractional expo- 
nents ; as 6^ = v^G, and signifies the cube root of the first 
power of 6 ; 6^ = ^^6^, and signifies the cube root of the 
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second power of 6. The numerator denotes the power to 
which the quaaitity is to be raised ; and the denominator, 
the root that is then to be taken. 

18S. As any number whatever may be considered as a 
power whose root is to be extracted, it follows that there 
are two kinds of roots, the Rational and the Surd, 

189. A Rational or exact root, is the root of a per- 
fect power ; as, 2 is the rational root of 4. 

190. A SuvfZ is the indicated root of an imperfect 

power ; as, Vd denotes the square root of the imperfect 
power 5. 

191. The roots of numbers are named from their cor- 
responding powers, as follows : 

The square root of 4 is 2, expressed V4 = 2. 

The cube root of 8 is 2, expressed \^S = 2. 

The fourth root of 81 is 3, expressed v^Sl = 3. 

The fifth root of 32 is 2, expressed \/32 = 2. 

SQUARE ROOT. 

193. The Square Soot of a number is one of its 
two equal fsictors ; as, 9 is the square root of 81. 

To assist the pupil in finding the number of places in 
the square root of any number, we give the following 



TABLE. 

12 = 
92 



= l[l Period. ^^'= I'^n 2 Periods. 

= 81 ) 992 = 98,01 ) 



992 = 98,01 > 

Prikciples. — /. I7ie square of any number contains 
twice as many figures, or twice as many less one, as the 
number itself. 
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//. The square root of any number contains as many 
terms as there are periods of two figures ea^h, in the 
number, 

MBNTAL JBXJSMCI8JE8, 

1. What is the square root of 36 ? 

Solution. — ^To extract the square root of 36, we resolve it into 
its two equal factors, 6 and 6. Hence, the square root of 36 is 6. 

2. What is the square root of 4 ? Of 9 ? Of 16 ? 25? 
49? 64? 81? 100? 121? 144? 

3. Find the square root of J. \. -^. Jf . f^. f f . 

4. What is the square root of .04 ? Of .25 ? 1.21 ? 
.0025? 1.44? .1600? 

5. What is the square root of 2^- ? Of 2^? 6^? 7J? 

WBITTEN EXEBCI8E8, 

1, What is the square root of 7056 ? 

Solution. — ^ the 
number contains two pe- 
riods, the root has two 
figures, tens and units. 
[ ns. The largest square in 
70 hundreds, is 64 hun- 
dreds, the root of which 
is 8 tens, the first figiu*e 
of the required root. 
Squaring the 8 tens 
and subtracting, we get a remainder of 656, p^hich contains twice 
the product of the tens by the units, plus the square of the units. / 
Now, twice 8 tens are 16 tens, or 160 ; and 160 are contained four 
times in 656. The figure 4, therefore, is probably the unit figure of 
the root. 

Four times 160 are 640, which taken from 656, leave 16; and 
this remainder, 16 units, is the exact square of the unit figure 4. 
Hence, the root of the given number is 84. 



OPERATION. 




fi-\-2tu -{-u^ — 7056 


80 


^2 — 802 — 6400 


4 


Uu ■\- u^ — 656 


84 


2^1^ — (160 X 4)— 640 




u^ = 16 




w2 — 16 
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Shokt Method. 

SoLunoK. — Having subtracted tlie squaroof 
"0'56 I 84 ^^° '^"^ ttom the first period o( the dividend, 
„ , - — <]ivida tlio remainder by twice the tens, which 

will give 4 for the probable imits figure of the 

65-6 root. Annex 4 to the trial divisor, multiply 

656 thu latter by 4, and snbtract the product from 

the remainder iit the power. 

. Find the square root of 516961. Of 4.2085. 





51'69'61|719 


7« = 


49 

269 


141 


141 
13861 


1429 


13S61 


Note.— As 


accurs in the roo 


iiig down the ne^t period. 



X to the divisor, 4, and 



\ EuLE. — /. Beginning at units, separate the num- 
frs into periods of two figures each. 

. Saving found the root of the left-hand period, 
tfitr(U^ its square from the period, and to the re- 
■airkder annex the next period for a dividend. 

', Divide the dividend, omitting the last figure, 

( douHe the root already found, and annex the 

lent to the root and also to the divisor. 

. Multiply the divisor as it now stands, by the 

■gure of the root, and subtract the product 

t> the dividend. 

I V. Proceed in the same manner with the other 



It uniSi ail have been used. 
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NoTBS. — 1. If on nmltiplying twice the t«ns plus the nnits, by tie 
units, the product bo found too gruaX, diminish thp units of the 
root, in such a manner as to obtain the required product. 

3. If a cipher occur in the root, annex to the divisor and 
another period to the divideiid, and proceed hb before. 

8. When tbo number contains nn uneven number of decimal 
places, annex a cipher. 

4. When the given number is not a perfect power, it is neces- 
sary to annex as many periods of ciphers as the number of decimal 
places reqaired for the root, 

B. To extract the square root of a common fraction, take the 
root of each term. It cither, or both terms, be an imt>etfcct power, 
reduce the fraction to a decimal before finding the root. 

Geometrical Method. 
What is tho length of a square that contains 2800 square 
foet ? 

Solution. — As tho area of o 

gQ square is equal to the square of 

„ its side, to find the Icn^h of its 

— '- side, it is necessary to take the 

53 A lis. square root of the area. 

The eqiiaro root of 2800 eq. 
ft. contoiiia two figures, ton« 
and iinila, and must bo some 
number between 60 and 60. 
If from the given square. Pig. 1, we subtract a smaller square 
jPl^ , whose sido is 50 ft,, there will remain the 

area represented in Fig. 3. This area 
comprises the two rectangles, A and B, 
and the square C. The length of each 
of tho rectangles is 50 ft., and their com- 
mon width is equal to the side of the 
square C. Joining them by their widths, 
we will form another rectangle whoM 
]i iifTlh is 100 ft., and whose approsimato 
I r I a is the diifcrcnco between 3900 sq. ft. 





28'09 


0»= 3500 


100 


309 


3 




103 


309 
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ea of a rectangle is eqaal to the product of its length 
a width, the width is equal to the urea divided by the length. 
!, the probable width of each of the two rectangles, A and 



rA -^ - 




3, is equal to the approiimate area, SOD sq. ft., divided by tlicir 
nnited lengths, 100 ft. ; which gives 3 ft. 

After removing the rectangles, A and £, there remains the 
square 0, the length of whose aide being eqnal to the width of the 
s 3 ft. By Pombining the two rectangles and the 



i 



square C, we may form another rectangle, Fig. 4, which is 103 ft. 
long, and B ft, wide. The area of thia last rectangle is eqnal to 103 
ft. multiplied by 3 ft., or 309 sq. ft. : which esactly corresponds 
with that portion of the given square Ihat remained after subtract- 
ing the square 3500. 

Hence, as shown in Pig. 3, the side of the original square is equal 

BO ft + 3 ft. = 53 ft. 

NoTE.^-In order to secure the desired result, the teacher should 
these geometrical figures drawn on the blackboard and dif- 
ferent values assumed for each of them. The pupils should then 
be required to give the full explanation. Special attention should 
be given to the iiianiier of finding the proiiatle width of the rert- 
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WRITTEN JEXJEJBC18JES. 

Extract the square root of : 



1. 441. 

2. 576. 

3. 1521. 

4. 3249. 
d. 1849. 



Ans. 21. 
Ans, 24. 
Ans. 39. 
Ans. 57. 
^/i5. 43. 



6. 4624. 

7. 15625. 
S. 81796. 
S. 205209. 

10. 409600. 



Ans, 68. 
^7»^. 125. 
Ans. 286. 
-4 715. 453. 
^7J5. 640. 



Wliat is the square root of : 

11. 1440000 ? Ans. 1200. 

i;g. 4020025 ? ^^is. 2005. 

i<?. 9647236 ? ^715. 3106. 

i^. 65610000 ? ^715. 8100. 

i5. 30151081 ? ^715. 5491. 



iff. 12.25 ? 
17. .2209? 
i<S. .7396? 
19. 1.0816? 
^0. 6.7600? 



^^5. 3.5. 

Ans. .47. 

^ws. .86. 
Ans. 1.04. 
^W5. 2.60. 



Find the square root of : 

^1. 337.4569. Ans. 18.37. 

22. 1757.2864. ^^5.41.92. 

23. 2506.0036. Ans. 50.0G. 

24. .00001296. Ans. .0036. 

25. .00498436. Ans. .0706. 



26. 15.6307. 

27. 74.0681. 

28. .992703. 

29. .200039. 

30. 10.1003. 



Extract the square root of : 



Ans. 3.95 + . 
Ans. 8. 60 + . 
Ans. .996+. 
Ans. .447 + . 
Ans. 3.17+. 



31^ IHf 

32. ^im-. 

33. i?!Ji. 



Ans. 14- 
^/is. .5. 



34^ (|)3x(|)2. ^^i5. .259 + . 
c?5. (l|)2x(l|)2. Ans, 2. 

J6. (2|)2X(1|)2. ^W5. 5. 



37. \, 

38. \. 

39. .03. 



40. .006. 
^J^. 23i. 



44. (.15)8. 
^5. (2.07i)8. 
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CUBE BOOT. 

193. The Cube Root of a number is one of the 
three equal factors which produce it ; as, 2 is the cube 
root of 8, because 2x2x2 = 8. 

The relation between the number of places in the cube 
root of any number, and in the number itself, may be 
shown by the following 

Table. 

13 = 1 ^ 103 -. 1^000 \ 

33 = 27^1 Period. 303 __ 27,000 V 2 Periods. 

93 = 729 J 993 = 970,299 3 

Principles. — /. The cube of any number contains 
three times as many figures, or three times as rnany less 
one or two, as the number itself. 

II. The cube root of any number contains as TYiany 
term^ as there are periods of three figures each, in the 
number. 

mentatj EXBnciaEa. 

1. What is the cube root of 8 ? 

Solution. — To find the cube root of 8, resolve it into its three 
equal factors, 2x2x2. * 

Z. What is the cube root of 27? Of 64? 125^? 
1000? 8000? 27000? 

3. Find the cube root of -J. ^. fj. TirV^. 
^. Find tb^ cut)e root of 3f. Ifi- 
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5. What is the side of a <jube whose solidity is 512 
cu. ft.? 

6. If a cubical box contains 216 cu. in., what is the 
length of one of its sides ? 

7. Find the side of a cube whose 'solidity is 2^ 
cu. ft. 

S. If a cubical bin contains 343 cu. ft., what is the 
length of one of its sides ? 
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1. Find the cube root of 24389. 

OPERATION. 
^=20« = 

3t^xu-\-3txu^+u^ = 
{3f + 3txu-hu^)u 
3^2 = 1200 

Stxu = 540 

u^ = 81 



24,389 
8 000 



16 389 



20 
9 



29, Ans, 



{3t^-\-3txu + u^)u =1821x9 = 16389 



Solution. — As the given number contains two periods, its root 
will consist of two places, tens and units. Hence, fi + 3i^xu+St^ 
w« + w« = 24389. 

The greatest cube in the period 34, is 8 ; and its root, 2, is the 
tens figure of the required root. Subtracting the cube of the tens, 
we get a remainder of 16389, which equals 3t^xu-{-3txu^ + u\ 

3^*, or the trial divisor, 1200, is contained in 16389, 9 times, and 
9 is probably the units' figure of the root. 

Then, 3^ = 1200; 3^ x w = 540; u^ = Sl; and the sum = 1200 + 
540 + 81 = 1821, which multiplied by the u, = 1821 x9 = 16389, 
the exact remainder. The required root, therefore, is 29. 
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2, What is the cube root of 34201530930 ? 

OPERATION. 
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34'201^53(y936 I 324G 



3« = 




27 


Trial divisor - 3* x 300 - 


2700 


7201 


3x3x 30 = 


180 




2« - 


4 




Complete divisor = 


2884 


5768 


Trial divisor - (32)» x 300 - 


307200 


1433530 


32x4x 30 - 


3840 




4« = 


16 




Complete divisor — 


311056 


1244224 


Trial divisor = (324)« x 300 = 


31492800 


189306936 


324x6x 30 = 


58320 




6« = 


36 




Complete divisor = 


31551156 


189306936 



Solution. — In the above operation, instead of 3 times the square 
of the first term considered as tens, take 300 times the square, 
which gives the same result ; and in completing the divisor, multi- 
ply the product of the first and second terms by 30. 

To find the second trial divisor, take the square of the first two 
terms of the root considered as one. In like manner square the 
first three terms, for the third trial divisor. 

EuLE. — J. Beginning at units, separate the num- 
ber into periods of three places each, 

II. Having found the root of theleft-hand period, 
subtract its cube from the period, and to the remain- 
der annex the next period for a new dividend, 

III. Tahe 300 times the square of the first term 
of the root for a trial divisor ; divide and tahe the 
quotient for the probable second term of the root, 

IV. To complete the divisor^ multiply the product 
of the first and second terms of the root by 30 ; 2dly, 
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square the second term ; and then a^d hoth results 
to the trial divisor. 

V. Multiply the complete divisor by the second 
term, and find the remainder as before; bring down 
the next period, and thus proceed until ' all the 
periods are exhausted, 

VI, Tq find a second, or third trial divisor, take 
300 times the square of the entire root thus far 
found. 

Notes. — 1. If the product of the complete divisor by its corre- 
sponding term of the root, should exceed the dividend, the term of 
the root should be diminished. 

2. When the dividend does not contain the complete divisor, 
write a cipher in the foot, bring down the next period, annex two 
ciphers to the trial divisor, and proceed as before. 

3. If the number of decimal places in the given number be not 
divisible by 3, make it so by annexing ciphers. 

4 . If the given number be not a perfect cube, annex as many 
periods of ciphers as there are to be decimal places in the root. 



Geometrical Method. 

What is the length of the edge of a cube containing 
300763 cubic feet ? 

Solution. — As the 
solidity of a cube is 
equal to the cube of its 



OPERATION. 



603 = 

602 X 3 _ 10800 
60 X 3 X 7 = 1260 

72= 49 



12109 



300763 
216000 



84763 



60 



7 edge, to find the length 
~^ of' its edge, it is neces- 
sary to take the cube 
root of its solidity. 

The cube root of 
300763 contains two 
figures, and must be 
between 60 and 70. 
Jf from the ^iven cube, Fi^. 1, we subtract a qube. Fig. 2;-,whos9 



84763 
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R-'presented by t'ip. 3. 'Ilii.-: solid cniisifit.s cliioliy of the three rcs;1^ 
angnlar slaba A, B, aiiii C, each of wliich is 60 ft. long and 60 ft. 




Side. It. isi'viiii'Til Hint tlii? thiokneiis of thfw sliiljs added to the 
h of the enbe removed, will be equal tfl tlie edge of the gfven 
Dividing the opprosiraale snin of t.lieir volumen, 84733 en. 



1 


Hi 


1 
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ft., by the sum ot tho areas of their bases, 60" x 3, we got 7 ft. for 
their probftblo thiEkness. 

A, B, and C removed, there etill remain threo smallur reetangn- 
lar solids, D, E, and F, as shown in Fig. 4. Each of these solids 
has for its length, the length of the cube removed, and for its 
thiokness, that of the rectangular slabs. The area of the face ot 
cme of these solids is, therefore, equal to 60 ft. x 7 ft., or 420 sq. ft. ; 
and the area ot a face of the three ot themiaBOxTxS, orlSOOsq. fl. 

Finally, aft«r removing the solids, D, E, F, there remains only 
the small cube 6, Fig. G, wha^e fiii^e being equal in are« to the end 
of one of the smaller solids, is 7 ft. sq. 

Now, by taking the sum of the areas of the faces of the rectangu- 
lar solids, A, B, C, D, E, F, and that of the small cube, G, and 
maltiplying this sum by their common thickness, 7 fL, we shall 
have a total area of (10800 + 1360 + 49) x 7, or 84768 cu. ft. This 
regult exactly corresponds with the volume of the solid that remained 
after removing the cube whose edge was GO It. Hence, the length 
of tho given cube is equal to 60 ft. , the edge of the cube removed, 
plus 7 ft., the thickness of the rectangular solids. 

Horner's Method. 
Extract the cube root of l!lo3135. 



I 













SoLUTioif.— Write 


Ist col. 
1 


3.1 col. 
1 




1'953'135 1 


125 


1, tho first term of 
(he root, in the fimt 


1 

2 
1 


soot, d 
64 


- 


1 
953 




column, its aquara, 
1, m the Bceond col- 
umn, and ita cube, 
1, uTider the first pe- 


32" 


364 c. d 

68 
43300 t. 

1835 
46035 c. 


d. 

d. 


728 




riod. Subtract, 'and 


3 
34 

a 

365 


225125 
225125 


bring down the sec- 
ond period. 

Add 1. the first 
term ot the root, to 
1, the first term in 


ninltiply the sum by the ro 


the first column, 
ot, and add the product to the number 
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in the second column ; which result, with two ciphers annexed, will 
give 300, the first trial dimsor. 

Before finding the second t«nii of the root, add 1, the first term, 
to the number 3, in the first column. Divide the dividend by the 
trial divisor, and annex 9, the second term ol the root, to the num- 
ber 3 in the first column. Multiply the result by the aeooud term 
of the root, mid add the product to the trial divisor for the complele 
divisor, 364,. Multiply, subtract, and annex the third period for a 
new dividend. 

To find the next Irid diriiw, add the second term of the root, 3, 
to the last number in the first column, 33. Multiply the sum by 2, 
the second teras of the root, add the product to the complete divisor, 
and annex two ciphers. 

Again add 3, the second term of the root, to the last number in 
the first column, obtaining 36 for result. Then having found the 
next terra of the root, G, annex it to the last number, 36; in the first 
column. Multiply the result, 365, by 6, the last term of the root, 
and add the product to the trial divisor, 43200, which will give 
45035, the complete divimr. Then multiply and subtract a.s before. 

Rule. — I. Having foitnd the first term of the root 
in the usual way, write it in the first column, its 
square in the second cdluntn, and its cube under the 
first period. Subtract and bring down the next pe- 
1-iod for a new dividend. 

II. Add the root found to the number in the first 
column, multiply tlie sum by the root, and add the 
product to the second column ; the result, with two 
ciphers annexed, gives the Trial Divisoa. 

III. After adding the root to the last term, in the 
first column, find the second term of the root by di- 
viding the dividend by the Trial Ditisor. 

IV. To the last nurr^er in the first ciAumn, annex 
the second term of the root, tnidtiply the result by 
the second term of the root, and add the product to 
the trial divisor for the Complete DiviaoB. 
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F. Multiply the Complete Divisor by the last 
term of the root, subtract the product from the div- 
idend, and to the rem^ainder annex the next period 
for a new dividend. 

VI. Follow the same method until all the periods 
have been used. 

Note. — If a cipher occur in the root, bring down the next period, 
annex one cipher to the first column, two ciphers to the second col- 
umn, and then divide as before. 



WJtITTEN EXERCISES. 

Extract the cube root of : 



1. 12167. 

2. 21952. 

3. 39304. 

4. 27000. 

5. 85184. 

6. 140608. 



Ans. 23. 
Ans. 28. 
Ans. 34. 
Ans. 30. 
Ans. 44. 
Ans. 52. 



7. 658503. Ans.'^l. 

8. 8615125. Ans. 205. 

9. 2000376. Ans. 126. 

10. 52.734375. Ans. 3.75. 

11. 66923.416. Ans. 40.6. 

12. .000250047. Ans. .063. 



13. 1121622.319. 

14. 443.322265625. 

15. 28568426193. 

16. 71009375221. 

17. 903670125632. 

18. 163129337344. 

19. 205891132094649. 

20. 347.577210791. 

21. Find the cube root of f^f 



Ans. 103.9. 
Ans. 7.625. 

Ans. 3057. 

Ans. 4141. 

Ans. 9668. 

Ans. 5464. 

Ans. 59049. 

Ans. 7.031. 

Ans. ^. 



Note. — To find the cube root of a common fraction, either take 
its terms separately, or first reduce it to a decimal. 

22. What is the cube root of tWW ? ^^*^- if 

23. Find the cube root of 22 correct to the third 

decimal place. Ans. 2.802. 
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2Jf' Extract the cube root of 3605^. Arts, \h\, 

25. What is the cube root of .000166| ? Ans. .055. 

26. Find the cube root of 6 to the fifth decimal place. 

Ans. 1.81712. 

Find the value of each of the following expressions : 



27. V102. j^^s. 4.641 + . 

28. ^/^. Ans. 10.07. 
29* ^64. Ans. 2. 



30. //v^l9683. Ans. 3. 

St, -|/'^11390625. Ans. 15. 
32. ^^655367 Ans. 4. 



^^ 7531441 . 

^. y 19683 
^-^^ V ^62144* 



Ans, f. 



^^•VlooSoo- ^"*-^- 



^ ^/(i)'■ 



<^^- \/ b^ • -4«s. |. 



* Note. — ^The /y/64 = a/ ^^\ and the same is true of all other 
higher roots whose indices contain only the factors 2 or 3. 

APPLICATION OF POWERS AND ROOTS. 

1. How many yards in the side of a square field con- 
taining 3600 sq. yd.? A7is, 60 yd, 

2. What is the area of a square farm whose side is 42 
rods ? Ans. 11 A. 4 sq. rd. 

3. If an army of 93025 men be drawn up in the form 
of a square, how many men will there be on a side ? 

Ans. 305 men. 

Jf. What is the length of the edge of a cube containing 
4913 cu. ft.? Ans. 17 ft. 

5. What is the side of the largest possible square that 
can be made from a board 81 inches long and 16 inches 
wide ? Ans. Z^ in. 
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6. What will be the coat of 9 square yards of plaster- 
ing at 3J centa a square foot ? Ans. $2.84. 

7. Find the contents of a cubical block of marble each 
of whose faces contains 34 sq. ft, 4 sq. in, 

Ans. 7 cu. yd. 9 cu. ft. 850 en. in. 
S. How many square feet in the entire surface of a 
cube that contains 4492.125 cu. ft. ? Ans. 1633^ sq. ft. 

9. What is the width of a rectangular field that ia 
three times aa long as it ia wide, and contains 10800 
square rode ? Ans. 60 rods. 

10. Find three equal factors whose product mnltiplied 
by 12 will give 82308 for result. Avis. 19 x 19 x 19. 

11. A court-yard is 56.5 ft. square. What will it cost 
to pave it at $1.80 per square yard ? Ans. 4638.45. 

IB. What ia the thickness of a square block of marble 
that is 34 ft. long, and contains 93313 cu. iuches ? 

Ans. li-ft. 

13. Find the thickness of a square piece of timber that 
is 4 times as long as it is wide, and contains 33000 cubic 
inches. Ans. 20 in, 

14- What is the depth of a cubical cistern of the eame 
capacity as a cistern 25 ft, long, 12 ft. wide, and lljft. 
deep ? A?is. 15 ft. 

15, WTiat will it cost to fence a square field containing 
3721 square roda, at $1,25 a yard ? Ajis. *1677i. 

16, Find the cost of cementing the bottom and aides 
of the cistern mentioned in No. 14, at 8i* a aq, foot. 

Ans. 890. 

17, The breadth of a room is twice its height, and 
half its length ; and the room contains 5832 cubio feet 
of air. Find its length. 

is. Find the side of a square court-yard, the e^ieiiBe 
of paving which, at 36 cents per sq. yd., is 18.41. 



ARITHMETICAL PROGRESSION. 

194. A Series is a Bnccession of uumbera, each of 
• which is derived from the one immfediately preceding it 

by some fixed relation. 

195. The Terms of a aeries are the numbers of which 
it is composed. The first and last terms are called the 
Extremes, and the others, the Means. 

196. When the terms increase from left to right, 
they form an Ascending Series; and when they decrease 
from left to right, a Descending Series. 

197. An Arithmetical Progression is a series of 
ainmbera that increase or decrease by a common difference. 

Thus : 1, 3, 5, 7, 9, 11, is an ascending series ; 
11, 9, 7, 5, 3, 1, is a descending series. 
The common difference in each series is 3. 

198. In every arithmetical series are found the fol- 
lowing five quantities : (1) The Jirsl term; (3) the last 

(3) the common difference; (4) the number of 
; (5) the sum of all the terms. 
Any three of these quantities being given, the other two 
lay be found, as shown in the following five cases : 

Case I. 

199. To jind the last term, wlien the first term, 
the common ilitfercucc, and the Dumber of terms 
are given. 

1, The first term of an arithmetical series is 5, the 
fommou difference is 4, and the number of terms is 6 ; 
t is the last term P 







OPERATION. 








Ist 


term 


^^ 






5 


2d 




= 5 + 4 






9 


3d 




- 5 + (4x 


2) 


— 


13 


4th 




- 5 + (4x 


3) 





17 


5th 




= 5 + (4x 


i) 





21 


6th 




= 5 + (4x 


5) 




25 
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Solution. — ^The first term 
being 5, the second term is 
equal to the first term, 5, plus 
the common difference, 4, 
which gives 9. The third term 
= 5, the first term, plus twice 
the common difference, 4, 
which gives 13. The fourth 
term = 5 plus 3 times the 

common difference, which equals 17. Hence, the sixth term = 5 + 5 

times the common difference, which equals 25. 

EuLE. — To find the last term, multiply the com- 
mon difference by the numher of terms less one, and 
add the result to the first term. 

Note. — In a descending series, instead of adding, subtract the 
product of the common difference by the number of terms less one. 

■ WRITTEN EXEMCI8E8, 

2. In an arithmetical progression the first term is 8, 
the common difference is 3, and the number of terms 12 ; 
what is the last term ? Ans, 41. 

3, If the first term of an ascending series be 9, and 
the common difference 6, what is the 30th term ? 

Ans. 183. 
<4. Given the first term 2, the common difference 6, 
and the number of terms 21; to find the last term. 

Ans. 122. 

5. Find the last term of a descending series, in which 
the first term is 314, the common difference 7, and the 
number of terms 45. Ans, ^. 

6, A woman bought a dozen of eggs, giving 2^ cents 
for the first, 3 cents for the second, 3^ for the third, and 
so on ; what did she pay for the last egg ? Ans, % cents. 
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Case II. 

200. To find tlie common difference, when the 
extremes and the number of terms are g^ven. 

1, What is the common difference in an arithmetical 
series, if the first term is 5, the last 152, and the number 
of terms 50 ? 

OPERATION. Solution. — In Case I. 

5 + (50 - 1) X <f = 152 r„ '""^d t*"^ Yf .^^T 

^ AQ -J ^p'n K ■^^^» ^ ^ equal to 5, the 

/7 _- Q mon difference multiplied 

"" 49 by (50—1), the number of 

terms less one. The com- 
mon difference, therefore, is equal to the difference between the first 
and the last term, divided by the number of terms less 1. 

KuLE. — To find the common difference, divide the 
difference of the. extremes by the number of terms 
less one, 

WRITTEN EXERCISES, 

B. If the number of terms is 30, the first term 13, and 
the last term 129, what is the common difference ? 

Ans. 4. 

3, The extremes of an arithmetical series are | and 
16f , and the number of terms 25 ; what is the common 
difference ? Ans, f. 

4, The first of a series of 20 steps, is 15 inches from 
the ground, and the last 205 inches ; how far apart are 
the steps ? Ans. 10 inches. 

5, A family comprises 10 persons ; the youngest is 8, 
and the eldest 44 years old ; and their ages increase in 
arithmetical progression. Find the difference of their 
ages. Ans. 4 years. 
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Cask III. 

301. To find the number of terms when the 
extremes and the comiiiou difference arc given, 

1. The extremes are and 144, and the common dif- 
ferenco is 5; what ia the number of terms F 

OPBBATioN. Solution. — By Case IT. we have found 

5 Ij^ \\ ;— 14^ g that the common difference ia equal to 

-11. a the diffyrenco between the extremes 

(m — 1) ==: 3 divided by the number ot terms lessone. 

Hence, the number of terms is equal to 
**~~1 ^ *' the quotient of'the difference between 

n ^ 28 the estreniEa divided by the common 

difference, plus one, 
RtTLE. — To jind the nuumber of terms, divide the 
differejice between the ejctremes by the contnvon dif- 
ference, and add one to the quotient. 

S. The extremeB are 11 and 102, and the common dii- 
ference7; what ia the number of terms ? Aiis. 14. 

Case IV. 

302. To And the sum of tite series, wlien the 
extreiues and the uunibcr uf terms are given. 

1. If the extremes are 3 and 13, and the number of 
terms fi, what ia the sum of the aeriea ? 

OPERATION. SoLtmoK.— Having 

SQm= 3+ 5+ 7+ 9 + 11 + 13 found the oonunon 
Sam = 13 + 11+ 9+ 7+ 5+ 3 'lilTercnco l.y Case H., 

take tliH sum of the 

8Sum = 16 + 16 + 16 + lG + ltl + 16 ^^ ;„ jt, ^t^- 

2 Sum = 16x6 = (3 + 13) xO order and also in its 

-, (3 + 13)6 ,o inverted order. By 

— 2 — '*''■ adding we get twice 

the sum equal to B 
times Ifl = times the sum of the exti'eincs S and lU. Hence, the 
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Bnin of the series is equal to 6 times this sum ol 
divided by 3, = 48. 

EtTLE. — To find the suth of an arithmetical series, 
multiply the sitnv of the extremes by the nuTriber of 
terms, and divide the product by tivo. 

S. The first term is 6j tlie last term 64, and the nura- 
ir of terms 30 ; what is the sum of the series ? 

Ans, 1050. 

3. A boy earned tSJ- the first week, |4J the second, 15 
third, and ho on^ how much did he earn in 8 weeks ? 
Am. 9!49. 

4- How far would a man walk in 12 days, walking 8 
miles the first day, and increasing at the rate of 3-^ miles 
a day ? Ans. 327 milcB. 

Oahe V. 
303. To And the first term, when the last term, 
the common difference, and the number of terms 
are given. 

1. What is the firat in a series of 33 terms, the last of 
'hich is 125, and the oommon difference 4 ? 

Solution. — Aoeording to 
Case I., the last tarra is 
equal to the first plus the 
product of the common dif- 
fereneo multiplied by the 
4 number of terms less one. 
1^ Hence, the first term is 
equal to 125-(33-l)4 — 
125 - 134 = 1. 

I Rule. — To find tlie first term-, subtract the prod- 
5 of the common difference by the numier of 
'., from the last term. 
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B. Find the first term, the iaet being 242, the eommon 
differeuca 8, and the number of terms 30. Ans. li). 

3. A servant was employed for 6 days, receiving an in- 
crease of 40 cents each day. On the last day he received 
$2,50 ; how much did he receive on the first ? 

Aiis. 50 cents. 

4- If the last term ia 2-1, the common difference ^, 
and the number of terms 18, what is the first t«rm? 



Geometrical Progression. 

304. A Geometrical Progression is a series of 
numbers which increase or decrease by a eommon multi- 
plier; as 1, 2, 4, 8, 16, etc. 

SOS. The multiplier ia called tlio liatio. When it is 
greater than a unit, the series is called ascending; when 
lees, the aeries is descending. 

Thus, 5, 10, 30, 40, 80, is an uscendiog series, in which the ratio 
is 2; hut 80, 40, 20, 10, 5, ia a descending series, in which the ratio 
iaj. 

306. An Infinite Series is a aeries in which the 
number of terms ia infinite. 

The lust term o( a descending series continued to infinity, be- 
coraea so small thai it maj be considered zero. 

307. The Quantities considered in Oeometrical 

Progression are as follows : (1) ^Qfint term ; (3) the last 
term, ; (3) the number of terms ; (4) the ralio ; (5) the 
sum of the terms. Any three of these terms being given, 
the others may be fovmd. 
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Case I. 

308. To find cny term, when the first term, the 
ratio, and the number of terms are given. 

i. The first term of a geometrical series is 6, and the 
ratio 2 ; what is the 5th term ? 

Solution. — As the first term is 6, 

OPERATION. and the ratio 2, the second term is 

2d term = 6x2 equal to 6x2; the third is equal to 

o J (( 6 X 2^ 6 X 2 X 2, or 6 X 2', which expresses the 

A^\> 6 6 ~Z. R 93 ^^^ \ATCCi into the second power of 

' the ratio. Hence, the fifth term equals 

5th '' =: 6 X 2* = 96 6, the first term, into 2*, the fourth 

power of the ratio, which gives 96. 

Rule. — To find any term, multiply the first term^ 
by that power of the ratio denoted by the number of 
terms less one. 

2, The first of a geometrical series is 4, and the ratio 
5; what is the fourth term ? Ans, 500. 

3, The first term of a descending series js 128, and the 
ratio is \ ; what is the sixth term ? Ans, \, 

4, What is the amount of $10 at compound interest, 
for 5 years, at 6 per cent, per annum ? 

Ans, $13.3822 + . 

Note. — In compound interest problems, raise (100 + rate) to the 
power indicated by the number of yeai-s. 

5, If a boy save 1 cent in January, 3 cents in Febru- 
ary, 9 cents in March, and so on, how much will he save 
in December? Ans, $1771.47. 

Case II. 

309. To find the sum of the series, when the ex- 
tremes and rate are griven. 



If 
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1. The first term is 1, the last term 


64, and the rate 


2 


what is the au 


n of all the terms ? 


Solution.— Sub- 


1. 


Sum =3 + 9 + 27+81 


tracting the sum of 


2. 


Sum X 3 = 


9 + 37 + 81 + a43 


the aerios as ei- 
pressed in equation 
1, frum three times 


T 


wice Sum = 


243 — 3 


Bit 


Sum = 
m equals 243 — 8. 


243 — 3 , , , 
— g— = 130 

Henoe, the sura equHJs 3 


the sum, as ei- 
pressed in equation 
3, we find twice the 
43 — 3 divided by 2, 



which gives 120. 

BuLE.^ — To find the sum of the series, muZtiply 
the greater extreme by the ratio, subtract the less 
extrem^e from the product, and divide the remain- 
der by the ratio minus one. 

Note. — 1. In a descending Bcriea, subtract the product of the last 
term by the rate, from the first term, and divide the remainder by 



fl the rate. 
In an infinite deeconding st 
M the rate. 



1, divide the first term by o: 



S. The first term is 5, the last term 163840, and the 
rate 8 ; what is the sum of the terms ? Ans. 187345. 

S. The first term of a descending series is 384, the last 
term 3, and the rate ^ ; what is the sum of the sferiea ? 
Ans. 765. 

4- What is the sum of \. -^, -^, -j-J-g, etc., continued 
to infinity i' Ans. -f. 

5. The extremes are 1 and ^\-^, and the rate l-J ; what 
is the sum of the series ? Ans. 13^. 

6. In discharging a debt, a corporation paid 45 the 
first month, and tripled the amount each succeeding 
month for a year. What waa the amount of the debt ? 

Ans. 
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1. A man bought a cow for ICO, which was ^ of 4 
times as much as he sold it for ; how much did ho gain ? 

SoLUTios. — Since J of 4, or J timed the selling price, is equal to 
$60. the cost, the whole selling prit^e is eqnal to twito ^00 = $120. 
Hence, it he bought the cow for $60 and sold it for 1120, be gained 



g, Margaret paid 9 cents for some needles, which was 
IS -J- of all her money ; how much money had she ? 
f S. Joseph bought 34 marbles, which was | of 6 times 
t many as William bought ; how many did William 
ny? 
[ ^. A carriage was sold for 465, which was ^ of ^ of the 

; what was the loss ? 
^ S. A drover, after selling | of hia sheep, had | of 130 

; how many had he at first ? 
1,.^. -f- of Michael's ago increased by 30 years, equals 2^ 

IS his age ; how old is he ? 
f 7. Having been robbed of the ^ of my money, I spent 
|_of the remainder in prosecuting the thief, and had J8 

How much had I at first ? 
\ 8. Mr. Sinclair was 30 years of age when he was mar- 
, aud his age was 1| times | of his wife's age. How 
old was she ? 

9. If to the ji^ of my sheep you add 40, the same will 
lack 8 of being equal to 1 J times the number. How many 
sheep have I ? 

10. During my first year of business I lost \ of my 
capital, but during the second year I gained i;^ times as 
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much as I had lost during the first. I then had $18000 ; 
what was my capital at commencing business ? 

11, I of a barrel of cider was used, f of it was sold, 
and the remaining 5 gallons leaked out ; how many gal- 
lons did the barrel contain at first ? 

12, After spending \ of my money and ^ of the re- 
mainder, I had $6000 ; how much had I at first ? 

II. 

1. A and B hired a horse and carriage for $30 ; A used 
it 4 days and B 6 days ; how much should each pay ? 

Solution. — If A used the horse and carriage for 4 days, and B 
for 6 days, they both used them for 10 days. If the use of the horse 
and carriage for 10 days cost $30, for 1 day it will cost $3; and for 

4 days, $12; and for 6 days, $18. Hence A should pay $12, and B 
$18. 

2, Two men hired a pasture for $45 ; the first put iu 

5 sheep, and the second 4 sheep ; how much should each 
pay? 

3* C and D built a boat for $210 ; C engaged 3 men 
10 days, and D engaged 5 men 8 days ; how much should 
C and D respectively receive ? 

Jf, A and B enter into partnership ; A invests $12 for 
5 months and B invests $20 for 6 months ; they gain 
$180 ; how much should each receive ? 

5. A, B, and buy 80 barrels of flour for $750 ; of 
which A pays f , B \, and C the remainder ; how many 
barrels does each receive ? 

6. Divide $60 between M and 0, giving M $1 as often 
as 4 of a dollar. 

7. Two men hired a pasture for $49. One put in 8 
horses for 9 days, and the other 5 horses for 15 days; 
how much should each pay ? 
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5. 0, D, and E bought a horse. C paid *10 as often 
aa D «8 and E Ifi. They gained *72 in selling him ; 
what is each man's share of the gain ? 

9. A merchant divided S700 among his 3 sons and 6 
daughters, giving each daughter J as much as each son ; 
how much did each receive ? 

10. Thfee men hire a pasture field fw 131 ; the first 
pnts in 8 cows, the second 13 calves, and the third 6 
colts. Whiit should each pay, if 4 cows eat as much as 
5 calves, and 3 colts conanme as much as 3 calves ? 

11. M and E agree to reap a field for 156. M sends 
4 men 3 days, and S 6 boys 8 days ; how much should 
each receive, if 3 boys do as much as 1 man ? 

12. A gardener divided 48 pears among some cliildrenj 
giving 2 apiece to the boys and four apiece to the girls ; 
how many children were there, if the boys received as 
many pears as the girls ? 

III. 

1. Joseph bought a certain number of lemons at the 
rate of 3 cents each; if he had. paid 2 cents e-ach, they 
would have cost 15 cents less ; how many did he buy ? 

Solution. — If he had paid 2 cents apiece, each lemon would hare 
cost 1 cent less ; and since the whole number would have c.i 
cents less, there would have been as many lemons m 
tained times in 15 cents, which lire 15. 

B. A mother gave J7 to each of her children and had 
$13 remaining ; had she given them f 9 each, she would 
have had nothing left ; how many children had she ? 

S. John gave 70 cents for an equal number of apples 
and bananas, giving 'i cents each for the apples, and 5 
cente each for the bananas ; how many of each did 1 
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4- A teacher having given each of his pupile 4 ques- 
tions in historyj had 20 remaining ; had he given them 
5 questioQB each, he would have had none remaining; 
how many pupils had he ? 

5. ThomaB hiis 5 apples more than Henry, and they 
both together have 29 ; how many has each ? 

Solution. — Since Thomaa lias 5 more than Henry, his number is 
equal to Henry's plus 5. Heace, twice Henry's plus 5 =29. 

6. William in one week spent 14 more than ^ of his 
money, and the next week he spent the remaining l8 ; 
how much money had he ? 

7. The sum of two numbers is 53, and their difference 
is 16 ; what are the numbers ? 

8. If 5 cents be taken from ^ of Michael's money, the 
remainder will be equal to ^ of John's ; if both together 
have 05 cents, how much has each ? 

9. Two boys had each an equal number of marbles ; 
one of them lost 6, and they then together had only 20 
remaining ; how many had each at first ? 

10. C' and D agree to perform a piece of work, C 
receiving 13 and D $5 a day. If C works twice as many 
days OS D, and they together receive 1110, how many 
days does each work ? 

11. A girl being asked her age, replied that 4 timea 
her age minus 13 years were 47 years ; how old i 

IB. E and T dig a ditch for t40 ; E receives $2^, and 
¥ t3 a day ; E works twice as many days as F ; whali 
does each receive ? 

13. Mary bought 45 oranges at the rate of 3 for 2 , 
cents. She Bold \ of them at the rate of 3 for 5 centa, 
and the remainder at the rate of 3 for a cent ; how miudi i 
did she gain or lose F 
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fc 14- Three boys together have 83 plums ; John bae 5 
[laore than Francis, and Henry has as many aa John and 
Francis together ; bow many has each ? 

15. Helen had J- aa many cherries as her sister Sarah. 
After each bad eaten 10, they together liad 80 ; how 
many liad each at first ? 

16. C and D together have 90 sheep ; J of O's flock 
increased by 6 sheep, is equal to D's ; how many sheep 
has each ? 

17. AVilliain baa 8 pears more than Charles, and \ of 
William's pears equal ^ of Charles's ; how many baa each ? 

18. Divide 42 peaches between Susan and Alice, bo 
that \ of Alice's may be equal to ^ of Susan's, 

19. Philip walked 63 miles in 3 days. On the second 
day he walked ^ as far as on the first and third ; and on 
the last two days twice as far as on the first ; how many 
miles did he travel each day ? 

i 

^p 1. If A can do a piece of work in 6 days, and B can 
^^o the same in 9 days, in what time can both do it work- 
ing together P 

SoLimoN. — If A can do the work in 6 days, in 1 day he can do \ 
of the work; and B in 1 day can do J of the work. Worldng 
together they ram do J + i = ^^ of the work in 1 day. Hence, if liy 
working together they can do -^ of it in 1 day, it will require \ of 
a day to do -["j of it ; and y, or 3f days, to do the whole. 

2. If C can build a barn in 16 days, and D can do the 
same in SO days, what part of the work can they do 
together in one day ? , 

3. A farmer and his son can mow a field in 13 days ; 
the son can mow it in 35 days ; how long woald it taka 
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^. P and Q can make a book-case in 5 days ; with the 
assistance of E they can finish it in 3 days ; in what time 
could R make it working alone ? 

5, If a man can drink a gallon of beer in 6 days, and 
another can drink a gallon in 4 days, how long would a 
gallon last both of them ? 

6, Jane can knit a pair of mittens in f of a day, and 
Julia can knit a pair in f of a day ; how many pairs can 
both together knit in 6 days ? 

7, A, B, and C can do a piece of work in 10' days, A 
and B, in 20 days, and A and C, in 15 ; how long would 
it take e^h separately ? 

8, Lawrence can make a pair of shoes in ^ of a day 
and Samuel in |- a day ; how long would it take them to 
make 11 pairs ? 

9, It requires 10 hours for one pipe to fill a cistern, 
and f of that time for a second ; in what time would both 
together fill it ? 

10, A barrel of flour will last a man and his sou 4 
months, and the son alone 10 months ; how long would 
it last the man alone ? 

11, If 2 women or 4 girls can do some sewing in 8 
days, in what time can 2 women and 2 girls do it ? 

12, Joseph can dig a ditch in 15 days, and with 
Henry's assistance, in 10 days ; how long will it take 
Henry to finish what remains, after Joseph has dug | 
of it ? 

13, A, B, and C can hoe a field of corn in 8 days, A 
and B in 12 days, and B and C in 15 days ; how long 
will it take each to hoe it ? 

14' A certain cistern can be emptied by 3 pipes in 
5 hours ; the first and second will empty it in 10 hr. ; the 
first and third in 9; in what time will each pi})e empty it ? 
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15, If a man can chop a cord of wood in f of a day, 
and another man can do the same in | of a day, how 
many days would both require to chop 22 cords ? 

16. Matthew can make 40^ of a fence in two weeks, 
and Alfred *dO% of it in the same time. After they had 
both worked one week, how long would it take Alfred to 
finish it ? 

V. 

i. If 45 pears be divided among some children, so 
that ^ of them receive 3 apiece, and the remainder 6 
apiece, how many children are there ? 

Solution. — According to the conditions of the problem the chil- 
dren may be considered as divided into two groups. As often as 
a child in the first group receives 3 pears another in the second 
group receives 6. Therefore every two children receive 9 pears. 
If they all receive 45 pears, there are as many times two children as 
9 pears are contained times in 45 pears, which are 5 times. Hence 
there are 5 times 2 children. 

2. Thomas gave his chickens 90 grains of corn, giving 
\ of them 5 grains each, and the others 1 grain each ; 
how many chickens had he ? 

3, 7 times I of a certain number, plus 3 times -| of the 
same number, is 32 ; what is the number ? 

j^. 6 times -J of a certain number, plus 3 times f of the 
same number, is 33 ; what is the number ? 

5, A drover received $5 a head for J of his flock, $3 a 
head for as many more, $6 a head for \ of the remainder, 
and 12 a head for the rest ; how many sheep had he, if 
for the whole flock he received $280 ? 

6, A boy being asked how many marbles he had, said 
that 3 times the number was 42 less than 5 times the 
number. How many marbles had he ? 
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7 . The sum of E'a and F'a ages is 40 years ; 5 jeais 
ago, F'a age was J of E'a ; what are their ages ? 

8. A horse and, carriage coat 4210 ; the horse coat 430 
more than twice the coat of the carriage ; what was the 
cost of each ? ■ 

0. There are 7!) alieep in two pena ; in one there are 11 
sheep leas than twice as manj as in the other ; how many 
in each ? 

10. Two men being 52^ miles apart, travel toward 
each other ; when they meet, one has travelled 12|- miles 
more than the other ; how far has each travelled ? 

11. The aum of two numbers is 22 ; their difference is 
equal to -I of the greater ; what are the uumbera ? 

IB. Henry paid 50 shillings for a pair of skates and a 
knife ; three times the difference between the cost of the 
two, plus 1^ times the cost of the knife, equals twice the 
cost of the skates ; what did he pay for each ? 

IS. By selling a quantity of cloth for J350, I gained j 
of what it coat ; how much did it cost ? 

14- Michael and John worked together for 15 days ; 
Michael received 3 dimes a day more than John, and 
Ihey both received 494.50 ; how much did each receive a 
day? 

15. Two men 150 milea apart, travel towards each 
other, one at the rate of 6 miles an hour, and the other 

s an hour ; how long will it take them to meet ? 

16. A said that he was 3 timea aa old aa B, and 20 
yeara older than C ; C replied that he was twice aa old ae 
B ; how old was each ? 

VI. 

1. A man engaged to work for 40 daya, agreeing that 
be should receive $2^ for every day he labored, and ior- 
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feit $14 for every day he was idle. At the Bettlement he 
received $72; how many days was he idle ? 

Solution. — At $3J a day, for 40 dajs' labor he would haye re- 
ceired |100. He, therefore, lost |100 — f 72 = |28. Every day he 
waa idle he lost hia wages $3^ + his forfeit, |1J = $4. Hence, if 
he lost ^ in one day, to Iosq ^SS, it required as many days as $4 
lire uontained times in $28, which are 7 days. 

B. A hoy was hired for 5 dimes a day, on condition 
that for every day that he waa idle he should pay 3 dimes 
for his board. At the end of 30 days he received $7; 
how many days did he labor ? 

S. A fanner bought au equal number of ducks and 
turkeys, paying for the former 3 dimes each, and for the 
latter 4 dimes each ; how many of each did he buy, if the 
turkeys coat $2 more than the ducks ? 

^. A flour merchant bought 30 barrels of flour for 
*lo5, giving i^SJ a barrel for first fjualitj, and $3J for 
second quality ; how many barrels of second quality did 
he bny ? 

5. Mr. Larkins sold 39 sheep for $86, receiving $4 a 
head for old sheep, and 13 for yearlings ; how many 
yearlings did he sell ? 

6. Thomas agreed to carry 38 apples to market for -J a 
cent eacli, and to forfeit 3J cents for every one he ate. 
He received 11 cents ; how many did he eat ? 

7. A man receives $3 a day for his labor, and pays 86 
a week for his hoard. At the end of 5 weeks he has 
saved 425. How many days has he worked ? 

8. A farmer sold | of 1^ times his flock, and had 24 
sheep remaining ; how many sheep had he at first ? 

9. Vincent having some peaches, gave f of them to his 
brother, who after eating 4, gave ^ of what remained to his 
sister, and still had 5 remaining; how many had Vincent 
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1. A man travelled 70 miles in two days ; the first day 
he travelled 2} times ae far as the second ; how far did he 
travel each day ? 

Solution. — The second daj's journey is divided into 2 parts, 5 
times one it which is equal to the first day's jonmey. The sum uf 
the flret and the second day's journey is equal to 7 equal parts, one 
of which is eqnal to | of 70 miles, or 10 miles: 2 parts are equal to 
SO miles, the second day's journey; and 5 parts arc equal to 50 
miles, the first day's journey. 

5. A pole 66 feet long was hroken so that | of the 
longer piece was equal to the shorter; what was the 
length of each piece ? 

3. James and William together have 84 eents, William 
has 4 as much as James ; how mach has each P 

4. Thomas caught a fish 32 inches long ; the tail was 
\ &a long as the body, and the head was 8 inches ; what 
was the length of the tail ? 

6. Divide 53 into two snch parts that 1\ times one 
shall be equal to the other. 

G. Charles and Arthur together receive 63 cents ; | of 
what Charles receives plus 7 cents, equals what Arthnr 
receives ; how much does each receive ? 

SoLnnoN. — Arthur receives 7 cents mors than J as much as 
Charles : hence the sum 63 cents is T cents gieater than if Arthur 
hod received only | as mueh as Charles. Since Charles's money is 
divided into 5 equal parta, 3 of which are equal to Arthur's, 8 equA) 
parts are equal to 68 cents minus 7 cents = 56 cunts; one equal part 
equals T cents, 3 parts phis 7 cents = 28 cents, Arthur's money; and 
6 parts = 35 cents, Charles's money. 

7. A hat and a coat cost $2(J : -^ of the cost of the coat 
pluB $2 equals the cost of the hat ; what is the cost of eiu^ j 1 
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8. The head of a fish is 6 inches long, the tail is as long 
as the head plus J of the body, and the body is as loi;ig as 
the head and tail together ; what is the length of the fish ? 

9. If a horse and a colt were worth $92, and the horse 
was worth $12 more than 1^ times the value of the colt, 
what was the value of each ? 

10. A dish and cover weigh 20 pounds ; J of the 
weight of the cover increased by 16 pounds equals the 
weight of the dish ; what is the weight of each ? 

11. Divide the number 124 into two such parts that 
f of the first plus 7 shall equal the second. 

12. If a traveller pay 11.50 for his breakfast and 
dinner, how much does he pay for each, provided his 
breakfast cost ^ as much as his dinner ? 

13. George has 75 apples and oranges ; f of the num- 
ber of oranges are equal to f of the number of apples ; 
how many of each has he ? 

Solution. — If } of the number of oranges are equal to } of the 
number of apples, J of the oranges equals f of the apples; and |, or 
all the oranges, equal f or | of the apples. Hence the whole num- 
ber of apples and oranges is divided into 5 equal parts, 2 of which 
are equal to the apples, and 3 to the oranges. 

14- George and Andrew received together 80 cents ; i 
of Andrew^s money was equal to f of George's ; how 
much had each ? 

15. The sum of two numbers is 124 ; | of one is equal 
to i of the other ; what are the numbers ? 

16. A tree 38 feet high was broken in a storm ; -J of 
the length broken off was equal to f of the length re- 
maining ; how much was broken off ? 

17. 2-i- times Robert's age is If times the age of Ed- 
mund, and the sum of their ages is 56 years ; what is the 
age of each ? 
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18. Wiiat is the time of day, if -J of the time to mid- 
niglit is equal to the timo past noon ? 

SoLUTiON.^ — Ttio time to midnight ia divided intfl 3 equal parts, 
one of which equals the time post noon. Then 3 parts plus 1 part 
equals 4 parts = 12 hours, the time Iroru noon to midnight; »nd 1 
part = 3 hours. Hence it is 3 o'clock. 

19. What is the hour, if the time past noon is ^ of the 
time tp midnight ? 

20. What ia the hour, provided i^ of the time past 
midniglit equals the time to midnight aj^ain ? 

VIII. 
1. John and James together have 78 centa ; 4 of 
John's money eqtials | of James's, plus 4 cents; how 
much haa each ? 

Solution, — If j of John's = [ + 4 cents, J = J + 3 cents; and |, 
or aE John's = | + 6 cents. Since John's = i of James's + 6 cents, 
both together = | + 6 cents = 78 cents. Hence, John has 33 cents, 
and James 45 cents. 

S. Two men huilt 60 rods of fence ; -f of what one 
bnilt minus 6 rode, is equal to J of what the other bnilt; 
how many rods did each build ? 

3. The tail of a fish is 14 inches long, the head is }- aa 
long as the tail minus 3 inches ; and the body is as long 
as the head and the tail ; what is the length of the fiah ? 

4- After selling | of my wheat, and J of what then re- 
mained, I had 6 bushels left ; how much had I at first ? 

5. Thomas being asked his age, said that J of his age 
exceeded its i by 4 years ; how old was he ? 

6. After losing ^ of my money I earned | as much as 
I had lost, and then had S18 less than what I had at 
first ; how much had I at first ? 
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7 . A tree was broken into 3 pieces ; the second piece 
was 10 feet long, the third was as long as the second plus 
\ of the first, which was as long a^ the other two ; what 
was the length of the tree ? 

Solution-.— Tho first piece equals ^ of the tree; the third equals 
i of \, plus 10 feet; and the whole tree equals i + -^ + 20 ft. 
Hence, ^ + 20 = }J; A = 5ft.; and iJ, or tho whole tree, =50 ft. 

8. Three boys aeli some papers ; the first sella \ of the 
whole number leas 10 papers ; the second sella 20, and 
the third selis as many as the other two ; how many does 
each ael! ? 

9. Ilenry is 7 years more than ^ as old as John, Will- 
iam is i as old as Henry, and John's age is equal to the 
Bum of William's and Henry's age ; what is the age of 
each ? 

10. A hare being 30 leaps before a hound, takes 5 leaps 
to the hound's 3. If 4 of the bound's leaps are eqnal to 
8 of the hare's, how many leaps must the hound take to 
catch the hare ? 

11. Michael is 6 years old. and Thomas ia 20 ; in how 
many years will Thomas be twice as old as Michael ? 

Solution. — If Thomoa is now 30 yeara otage, B years ago he was 
14, and 14 yeara from that time, or 8 jeare from the present, he 
will be 38 years old, or twice as old as Michael, who will thtii be 14 
years of age. 

1^. Mary is 8 years old, and her sister is 30 ; in how 
many years will Mary be ^ as old as her siater ? 

IS. When I first met Mr. Scott, his age waa twice 
mine, and in 10 years after that, my age was eqnal to | 
of his ; what was the age of each when we first met ? 

14- Mr. Garland's age increased by the difference be- 
tween its j and |, is 33 years more than f of his age ; bow 
old is he ? 
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15. Joseph earned $30 in September ; in October, as 
much as iu September and \ aa mnoh in November ; and 
in November aa much as in September and October to- 
gether. How mncb did he earn in all ? 

16. A bound takes 2 leaps to a fox'a 3, and 2 of the 
hound,'a leaps are equal to 4 of the fox'a ; how many leaps 
most the bound take to gain 1 on the fox ? 

17. I bought 6 yards of cloth for $8. How many more 
yards must I buy at %\\ and II a yard that the average 
price of the whole may be *1J ? 

18. One of two numbers is 5 times the other ; but if 
30 be added to each, one will be double ihe other ; what 
are the numbers ? 

IX. 

1. A farmer has 50 more sheep than cows ; yet J of 
the cowB are equal to ^ of the sheep ; how many sheep 
has he F 

S. Thomas bought 13 marbles more than hia brother ; 
and 1^ times his brother's equalled -J of his ; how many 
did each buy ? 

S, The difference between the cost of a coat and that 
of a whole suit is $13 ; and f of the cost of the coat is 
equal to J of the cost of the suit : what is the cost of the 
coat? 

^. Suaan is ^ as old as her father ; 4 years ago she was 
only -^ as old ; in how many years will she be j- as old ? 

5. A gains $G while B gains $9 ; how much will each 
haye gained when the difference between their gains is 
1.48? 

6. Mark is 50 rods in advance of Philip, who follows 
at the rate of 5 rods a minut* ; if Mark nins 3 rods a 
minute, how long will it take Philip to overtake him ? 
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7. A. B, and C bought a horse ; B paid *30, which 
as ^ of what A and G paid ; A paid } aa much as B and 
; what did A aud C pay P 
S. WhsA is the time, if it is between 4 and 5 o'clock 
id the hands are directly opposite ? 
9. Henry and William had each 50 cents ; Henry gave 
"William 15 cents, and William gave Henry 6 cents ; after 
which William lost such a nnmber that he had tlien only 
2 cents more than Henry. IIow many cents did William 
lose ? 
10. Michael has) times as many marbles as his brother. 

iwho has 100. If each gives the other J of the number he 
now has, how many will each then have ? 
"WRITTEN REVIEW. 
I. 
1. After selling grain on commission at 54;>'. through 
an agent, who charged me S%, my commission was 1350 ; 
what amount did I remit my employer ? Ans. ♦9450, 

^, Three men start together and travel in the same 
direction roi'.nd a circular island whose circumference is 
54 miles. A travels C miles an hour, B 9, and C 12. In 
what time will they all come together again, if they travel 
10 hours a day ? , An/<. IJda. 

3. A can do a piece of work in 5 days, B can do twice 
as much in 8 days, and C 3 times as much in 10 days ; 
in what time can they all together do the first piece of 
work ? 

4- What sum of money loaned for 4 years, at 5 per 
cent., will produce *45.50 interest? 

5. C and D agreed to divide J154 in the ratio J to j ; 
how mnch did each receive ? Ans. D, t70 ; 0, IS4. 
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6. A farmer Bells a merchant 120 quarts of milk at 1 
cents a quart, and makes a profit of 40^ ; the merchant 
Bella the farmer 130 yards of cloth at 15 cents a yard, 
and makes a profit of 20% ; which of the two makes the 
greater gain, and how much ? Ans. Merchant, }0.60. 

7. Smith and Scott find their stock to be worth *7200, 
of which Scott owns *4000. If they have gained eo% on 
their first capital, how much did each invest ? 

Ana. *3000, 12500. 

8. A gentleman promised to pay a merchant $1300 in 
2 years ; but after 6 months he agreed to pay #500, if 
tho merchant would wait long enough for the balance to 
compensate for the advance. How long should the 
merchant wait after the expiration of the two years ? 

9. If a man paid $240 premium on a house, at the rate 
of 3 J per cent., for what amount was the policy given ? 

10. In 3 years and 6 months *5230 amounted to 
16145.35, at simple interest ; what was the rate per 
cent.? Ans. 1%. 

11. A man has three notes payable as follows : one 
for 1400, due Mar. 1, 1883, another for #250, due Nov. 
1, and another for *600, due Feb. 1, 1884; what ia the 
average time of maturity ? 

IZ. A and B commenced business with equal capitals, 
At the end of ten months A's gain was equal to J of his 
capital, and B's \ of liis; the difference between their 
gains was SIOOO ; what was the capital of each ? 

Ans. $20000. 

13. Mr. Gibbin bought goods to the amount of $3000, 
and gave his note, dated Feb. 4, 1881, on interest after 3 
months. Three months after the note was given, he paid 
$620, and 5 months after the first payment, he paid $640 ; 
wiat was due Hot. 1, 1883 ? 
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[ 14- If 6 poundB of coffee be equal in value to 10 
Knnds of augHr, and 13 pounds of sugar to 5 pounds of 
bntter, and ? pounds of butter to 10 pounda of cbeese, 
how many pounds of coffee are equal in value to 135 
pounds of cheese ? Ans. 126. 

15. What proportional quantity of wine at $.90 a 
gallon, cider at $.20, brandy at Sil.50, and water, would 
be required to make a mixture worth il.OO a gallon ? 

16. What 18 the difference between the interest and 
the discount of $3500 at 6%, for 3 yr. and 5 months ? 

17. For what sum must a note be drawn at 8 months, 
that the proceeds of it, when discounted at a bank, at 
0%, without grace, shall be *690 ? Ans. $718.75. 

18. By selling goods for $850 a person loses 15^ ; for 
how much should the goods have been sold to gain 
2fii^? A?is. $1255. 

19. When money is worth 5%, which is the more 
profitable, to sell coal at $6 a T. ,' on 9 mo. , or $5. 62^ cash ? 

^. If the interest of $342.25 be $103,675 for 5 years, 
what win be the interest of $800 for 8 years and 6 
months ? Ans. $403. 

SI. What will a person gain or lose by exchanging 
180 shares of &% stock, at SSjg, for stock bearing 8%, at 

110^? • 

BS. A man bought 150 cords of wood for $555, paying 
$4.00 for first quality, and $3.50 for second quality ; how 
maay cords of the first quality did he buy ? Ans. 60. 

S3. To what would $500, deposited in a savings bank, 
amount in 6 years, interest being allowed semi-annually 
at 4^ per annum ? 

S^. A merchant in London gave £800 for a bill of 
exchange of $4000 to remit to Philadelphia ; what was 
the rate in favor of London ? 
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55. At what rate should stock be bonght to pay 12^ 
on the inYestment, if, when bought at 10^ discount, it 
pays %% ? 

56. I paid *960.30 duty, at 30%, on sugar in barrels 
weighing 300 lb, gross, and invoiced at 5J cents per 
pound ; how many barrels were there, allowing Z% for 
tare? 

57. How much must a person IS years of age invest at 
6% componnd interest, to be wocth J10061 when he is 30 
years old ? 

^S. A gentleman bequeathed *24000 to hia three eons 
in the ratio of 2, 6, and 8 ; but the first having died, the 
whole estate was equitably divided between the other two. 
How much did each receive ? 

B9. Tor what amount must a factory valued at JGOOOO, 
be insured, so that in case of loss, the ownere may recover 
both its value and the premium of 2% ? 

30. How shall I markcloth that cost $1.25 per yard, 
in order that I may be able to sell it at 20% less than the 
marked price, and still make iO% ? 

SI. Two men trade in company. A invests 84000, but 
after 6 months takes out a certain sum. B invests ¥3600, 
and after 4 months puts in $3000 more. At the end of 
the year, A'a gain is $1396, and B's 81776 ; what did A 
take out after the C months ? 

S^. If 80 gallons of cider contain 10 gaUons of water, 
how many gallons of water must be added in order that 4 
gallons of the mixture may contain 3 quarts of water ? 

33. A merchant sold (iO barrels of sugar which cost' 
. him $30 a barrel, at 15 cents a pound, thereby gaining 
33^^ ; how many pounds did he sell ? Ans. 16000 lb. 

34- If 8 cows or 13 horses eat (J-J tons of hay in 96 
days, how long will 10 tons last 15 horses and 10 oawei 
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33. A horse was Bold for $1C0 ; had it been sold for 
$a0O, the gain would have been equal to the Iobh at the 
former price. What did the horse cost ? 

36. At what per cent, will the interest on *30.B0 be 
equal to the principal in 13 years and 6 months ? 

37. A train ran 20 miles the first hour, and increased 
its speed at the rate of 3 miles an hour. How far did it 
run in 10 hours ? Ans. 335 mi. 

38. What ^ do I derive from buying %% bonds at 105, 
iind after 5 years, having them redeemed at par ? 

39. If 'ia% more than the selling price be 40^ loss, 
what is tfaelosa %? 

40. I sold, at cost, goods whioh were bought on 8 
months' credit ; what did I gain %, money being worth 

^l- If stock bought at 12^ premium yield 6^ on the 
investment, what will it yield if purchased at SOjE dis- 
count ? 

^S. Three men receive, respectively, %1, $3, and %5 & 
day, working separately, 92 days in all, and earning 
equal sums of money ; how many days did each man 
work ? Ans. 60, 20, 13. 

43. What is the face of a draft in Paris, that costs 
S3400, when exchange is 5.18 f ranee to the dollar ? 

44- How shall teas worth 60, 80, and 90 cents a pound, 
be mixed, so that 50 pounds of the mixture shall be worth 
*40? 

45. What is the amount of a ground-rent of $800 
which has remained unpaid for 5 years, compound in- 
terest at 6Jg? 

46. At what time between 6 and 7 o'clock are the hour 
and the minute hand of a clock at right angles, 

47. The proceeds of » 30-day aote, disconnted in Now 
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York on the day of date, are J8860.60. For what sum 
. must a 60-day note discounted at 4^, be drawn to take up 
the flrst note ? 

48. A man bought 3 carriagea for J484, and sold them 
for equal sums, as follows : on the first he lost 35Jg, on 
the second he gained 20^, and on the third ho gained 
40/S ; what was the coat of each ? 

^. Divide 1490 into two such parte that one shall he 
60^ more than 60% of tJie other. 

50. The net proceeds are S4775, the rate of commiKiign 
4}% ; what is the commiBsion ? 

51. What will I gain or ]ose in 3 years by borrowing 
$40000 from a bank at 65? discount, and lending the pro- 
ceeds at ^6^% interest ? 

5$. What ia the equated time for paying a debt, \ of 
which is now due, \ in 60 days, and the remainder in 80 



5S. An agent received $620 commission, at 4^ for 
selling, and %^% for buying with the net proceeds ; what 
was the amount of his sales ? 

54- A woman bought eggs at 2^ cents apiece, and 
twice as many at 2 cents each ; ehc; sold them all at 3J 
cents apiece, making 84 cents profit ; how many egga did 
she buy ? Ans. 144. 

55. If 20 horaes can be kept 15 days for *60, what 
sum will keep 25 horses for 45 days ? 

56. A mail-train, running at the rate of StiJ- mi, per 
hour, is 50 mi. ahead of an express- train, which runs at 
the rate of 45 mi. an hour ; how long will it take the 
latter to overtake the former ? 

57. A, B, and trading in company, gain S1665 ; A 
contributed 1900 for 6J months, B *1500 for 10 
and C ICOO fox 21 months ; what is each man's share 
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58. Find the average time of credit of $2000 due at 
once, $800 due in 5 mo. 10 da., and $1200 due in 6| 
months. 

59. By selling wine at 95 cents a gallon I gain 3 times 
as much as I do by selling it at 75 cents a gallon ; what 
does the wine cost me ? Ans, $.65 per gallon. 

60. Milk worth 24 cents a gallon has been reduced in 
value to 14 cents a gallon by the addition of water ; what 
per cent, of water has l^^en added ? 

61. A clock that gains 6 minutes in 3 days, is set right 
at 7:30 a.m. on Monday ; what will be the correct time 
when the clock indicates 4 p.m. on Tuesday ? 

62. If 8 men or 12 boys can do a piece of work in 17^ 
days, in what time can 5 men and 10 boys do it ? 

63. Two men enter into partnership with a capital of 
$9600, of which B furnishes $4000. How much must A 
put in at the end of 5 months, that he may receive f of 
the yearns gain ? 

64. Mr. Grace invested $7280 in bonds at 103^, 
brokerage \%, and sold the same at 110, brokerage 1\% ; 
what was his gain ? 

65. A and B can do a piece of work in 3^ days, B and 
in 2J days, and A and C in If days. In what time 
can each do it working alone ? 

66. Which is the more profitable, to invest $7000 in 
4^^ stock, at a discount of 30^, or to loan the same at 6^ 
simple interest ? 

67. A loaned B $240 for 3 years and 4 months. How 
long should B lend A $500 to balance the favor ? 

68. A farmer sold 50 bushels of wheat ^nd 45 bushels 
of com for $48, receiving 20 cents per bushel more for 
wheat than for com ; what did he receive for each per 
bushel? Ans. $.60, $.40. 
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60. Having engaged an agent at %\% commission, to 
collect a bill of *840, I received J511.87J ; what % of the 
biU did he collect ? Ans.. &li%. 

70. A drover bought 20 sheep at $5^ a head ; how 
many more must he buy at S8 and $6 per head, that he 
may sell them all at $6^ per head and lose nothing ? 

Ans. 13 at *8, 10 at t6. 

71. Mr. Arthur bought | of a farm ; but the property 
having depreciated \i% in value, he sold %5% of his share 
for $8333.60 ; what was the original value of the farm ? 

Ans. t420i6|. 

7S. How much must I invest in railroad stock paying 
Q% annually, to obtain a quarterly dividend of $485.35 ? 

73. What do I gain ^ by selling 36 hata for as much 
as I paid for 80 ? 

74- -A- man buys wine at f 1.50 a gallon and brandy at 
12.80 a gallon ; he mixes them in the proportion of 3 to 
10, and sells the mixture at $5.00 a gallon ; what does he 
gain %} 

75. From 3 bnahels of pears and 30 pounds of sugar, 
a farmer made 90 jars of preserves. If the pears cost 
J1.50 a bushel, and the sugar 10}* a pound, at what price 
per jar must he sell the preserves, in order to gain 20^ ? 

76. If the duty on imported goods at 30^ ad valorem, 
be $325.50, what was the cost of the goods ? 

'77. A man paid #103.30 for 3 barrels of ink, each con- 
taining 31 gallons. How much water must he mix with 
the ink that he may be able to sell it at $1.10 a gallon 
and gain 40^ ? 

78. If a bar of metal 6.75 ft. long, 2.6 ft. wide, and 
1.6 ft. thick, be melted and cast into cubic form, what 
will be the edge of the cube ? Ans. 3 ft. 

79. If 50 jarda of clothj 1 yard wide, shrink 3^ in 
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length and i% in width by sponging, what will be the 
loss in square yards ? 

80. A woman buys hens' and ducks' eggs at a mean 
price of '20^ a dozen. If S dozen of the latter are equal 
to 5 dozen of tlie former, what is the price of each per 
dozen ? 

SI. Mr. Warren, who purchased $3000 worth of goods 
on 12 months' credit, paid f of it so long before the time 
agreed on that he conld equitably retain the balance for 
18 months. When did he make the first payment ? 

SS. If 25 men require 60 days to do a piece of work, 
how many men will be required to do 4 times as much in 
^ of the time ? 

S3. On March 3, 1884, a man paid 14.50 for getting a 
note of *200 dificounted at b%. When did said note 
matnre ? 

S4- Two brothers, John and James, have the same 
income. John saves J of his ; but James, spending $600 
a year more than John, at the end of 4 years finds him- 
self $800 in debt. What is the income of each ? 

SS. If 14 oxen eat as much as 13 horses, and 6 oxen 
and 4 horses eat 8 tons of hay in 50 days, how much hay 
will 5 horses and 13 oxen eat in 72 days ? 

86. A Bpecidator bought *10000 in gold at 112^ on 
May 20, paying ^^ commission. On June 20, he sold it 
at 115^ ; what did he gain, interest being 7% ? 

87. Mr. Dillon sold some Mdse., at a loss of 5% ; and 
Mr. Warren sold what cost him the same money, at a 
profit of 12^, thereby receiving tl3G0 more than Mr. 
Dillon. What did Mr. Dillon receive ? Ans. *7600. 

88. C's money was to D's as 9 to 11 ; but C having 
' spent »i400, and D *600, C's is to D's as 5 to C. What 

liad each at first ? Ans. C, 16400 ; D, 16600. 
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89. A and B together had $12000 ; but when A had 
invested | of his, and B -J of his, they had equal sums re- 
maining. How much had each at first ? 

Ans. A, $7500 ; B, $4500. 

90. How shall I sell potatoes, which I bought 8 
months ago, on 3 months' credit, for $5.25 per barrel, 
so as to lose 20^, when money is worth 6% ? 

91. How many men, in 20 days of 10 hours each, will 
perform 5 times as much work as 40 boys will perform 
in 15 days of 12 hours each, 4 men being equivalent to 9 
boys? 

92. I sold $8000 in gold at 114, and invested the pro- 
ceeds in bank stock at 75, which I sold soon after at 82|. 
How much did I gain ? 

93. The property of a certain town valued at $1400000, 
is to be taxed $11575. What will be the tax on the dol- 
lar, if there are 300 polls each taxed $1.25 ? 

Ans. .008. 

94. A note of $3500 is dated Feb. 4, 1880, on which 
was indorsed May 6, 1880, $300; and Dec. 10, 1880, 
$540. What was due March 25, 1881, interest being Q% ? 

95. I owe a note of $5280 in New Orleans, which has 
been on interest 6 mo. at %%. If exchange is 102 J, what 
will be the face of a sight draft to pay the note and in- 
terest ? 

96. The duty on 500 dozen London porter, at 40^, 
was $295.50 ; breakage, 1^^. What was the invoice price 
per dozen ? Ans. $1.50. 

97. Michael Hunter sold John Smith, June 10, 1884, 
goods to the amount of $1300 on 6 months' credit. Aug. 
20, Mr. Smith paid $200 ; Sept. 18, $250 ; Oct. 30, $350. 
When, in equity, ought the balance to be paid ? 

Ans. April 4, 1885. 
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ANNUITIES. 

310. An Annuity is a sum of money which is pay- 
able annually, or at some other regular interval of time. 

211. A Perpetual Annuity is one which is un- 
limited in duration. 

313. Perpetual Annuities can be terminated only by 
the grantor on the payment of a sum whose interest will 
equal the annuity. 

313. A Certain Annuity is one which begins 
and ends at a fixed time. 

314. A Contingent Annuity is one whose date 
of commencing or ending, or both, depends upon some 
uncertain circumstance, such as the birth or the death of 
one or more individuals. 

315. A I>ef erred Annuity is ore that will begin 
at some future time. 

816. The Final Value of an annuity is the sum, 
or amount of all the payments on interest from the time 
each is due to the end of the annuity. 

817. The Present Value is such a sum as put on 

interest for the given time and rate, will amount to the 
final value. 
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»100 + (G X 2) = S113 ^ Tjuat term. 



JlOO + $113 



^ $318, 



218. To find tbe final value of an annuity at 
Bimple interest. 

1. What will be the final value of an annuity of $100 
for 3 years, at 6 per cent. ? 

Solution.— In this 
prublem the annui- 
ty, $100, may he 
taken as the firxt 
term of an aritb' 
mdtiaal series, in 
■whieli the common difference is the interest for ono year, the quid- 
ber of teriiiB is the number of years, and the sQm of the terms ia 
the Snal value, or amount. Hence, by applying the rule for finding 
the sum of the seriee in Arithmetical Progression, we find the final 
value of the aunuity, 

WHITTElf EXEJtC ISES. 

S. What is the final value of an annuity of $300 for 5 
years, at 4 per cent. ? Aim. $1620. 

3. An annuity of $800 was unpaid for 4 years ; what 
was then due, interest at 5 per cent.? Aiis. 43440. 

4- What is the present value of an annuity of $150 for 
8 years, at 4^ ? A?is. $1030.36. 

Note. — The present value equals the final value, 1388, -•- 1.88 = 
$1036.3e. 

5. Find the present value of an annuity of $4000 for 8 
years, at G% ? Am. $36163.16. 

6. What must I paj' for an annuity of $600 for 2 years, 
at 7 per cent. Y Am. $1243. 

The rent of a store which ia $1000 per year, has re- 
mained unpaid for 6 years. What amount is now due, 
allowing interest at 6% ? Ans. $6900. 
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8, Mr. Larkin^s hotel expenses are $60 a month ; what 
sum paid at the beginning of the year, would pay it, in- 
terest at Q% ? Ans. $697.92. 

9, A gentleman bought a farm for $15000, agreeing to 
pay $3000 annually ; but having neglected the yearly 
payments, he was obliged to pay the whole at the end of 
5 years, with interest at 5 per cent. What amount did 
he pay? Ans, $16500. 

Case II. 

319« To find the final value of an annuity at 
compound interest. 

1. What is the final value of an annuity of $600 for 2 
years, at 6^, compound interest ? 

OPERATION. Solution. — The amount of 

$2.06 = Am't of $1 for 2 yr. ^^-^ ^^^ ^ y^- ^^ ^% com- 
r,^^ pound interest, as seen in the 

table, is $2.06. Hence, the 

$1236.00 Ans. amount of $600 for the same 

time and rate, is 600 times 

$2.06 = $1236, which is the final value of the given annuity. 

EuLE. — Multiply the amount, or final value, of an 
annuity of $1 for the given time and rate, as found 
in the table, by the given annuity, 

WRITTEN EXERCISES, 

2. Find the final value of an annuity of $240 for 3 
years, at 5^, compound interest. Ans, $756.60. 

3. What is the final value of an annuity of $750 for 6 
years, at Z%, compound interest ? Ans, $4851.31. 

4' How much should I receive for an annuity of $900, 
unpaid for 5 years, at 7^, compound interest ? 

Ans. $5175.67. 
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5, A man spends $5.00 a month for tobacco ; how 
much could he save in 12 years, by investing this sum at 
4^, compound interest ? Arts. $901.55. 

Case III. 

220. To find the present value of an annuity 
at compound interest. 

i. What is the present value of an annuity of $200, to 
continue for 3 years, at 6^, compound interest ? 

OPEEATION. Solution. — From the 

$2.673012 = Present value $1. ^^^^ ^® ^"^ *^*^ *^® 
OQA present value of $1 for 3 

years, at 6^, compound 

$534.602400 interest, is $2.673012; 

hence, the present value 

of $200 = $2.678012 x 200 = $58460. 

Rule. — Multiply the present value of an annuity 
of $1 for the given time and rate, by the given an- 
nuity. 

Note. — The [)resent value of an annuity may also be found by 
taking the present worth of the final value. 

WRITTEN EXERCISES, 

2, What is the present value of an annuity of $1500, 
to continue 10 yr., at b%, compound interest ? 

Ans, $11582.60. 

3. If I desire to purchase an annuity that shall secure 
to my son, at 6^, compound interest, $500 for 12 yr., 
what amount must I deposit in the annuity office ? 

Ans, $4191.92. 
4* How much must I deposit in order to secure an an- 
nuity of $6400 for 3 yr^at 4t%, compound interest ? 

Ans, $17760.58. 
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5. Which is the more profitable, to sell a factory for 
$25000 cash, or on equal instaHments of $6000 a year for 
7 years, money being worth 6^ ? 

Ans. The latter, $2911.91 more. 

Case IV. 

331. To find the present value of an annuity 
in perpetuity. 

1, Find the present value of a perpetual leasehold of 
$300 a year, at 6^. 

OPEEATION. Solution.— The interest of $1 at the 

$300 -^ 06 = $5000. Si"^®^ '^^te, is .06; hence, to produce an 

interest of $300, it will require as many 
times $1.00 as .06 are contained times in $300, which are $5000. 

KuLE. — Divide the given annuity by the interest 
of $1 for, one year, 

WniTTEN EXMMCISMS, 

2, What is the present worth of a ground-rent of $150 
a year, at 4^ ? Ans. $3750. 

<?. What is the present value of a perpetuity of $2000 
a year, at h% ? Ans. $40000. 

Jf. A ground-rent in the city of New York yields an 
annual income of $963, at 6^ ; what is the value of the 
estate? Ans. $16050. 

Case V. 

223. To find the present value of a deferred 
annuity. 

1. What is the present value of an annuity of $250, 
deferred 5 years and to continue 6 years, allowing 6^ 
compound interest ? 
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OPEBATION. 

$7.886875 = Present value of *1 for 11 yr. 



4.212364= '' '' " " " 5 



(S 



3.674511= '' '' '' '' " 6 '' deferred 5 yr. 
250 



$918.62775= '' '' $250 '' '' " " -'' '' 

Solution. — The present value of an annuity of $1 for 11 years, 
is equal to its present value for 5 years, plus its present value for 
the 6 succeeding years. Hence, the present value of an annuity 
of $1 for 6 years, deferred 5 years, is equal to its present value for 
11 years, minus its present value for 5 years. And the present value 
of $250 is evidently 250 times as much. 

WMITTMN JSXJBItCISJBS, 

2, Find the present value of $800, to begin in 3 years 
and continue 7 years, interest at b%, Ans. $3998.79. 

3. Find the present worth of a reversionary perpetuity 
of $400, to begin 9 years hence, at 7^ compound interest. 

- Ans. $3108.19. 
Note. — The present worth of $1 in perpetuity is found by the 
rule under Case IV. 

^. What is the present worth of a lease of $700 de- 
ferred 4 years, and to run 12 years, at 4^ compound 
interest? Ans. $5615.68. 

5, If a reversionary annuity of $340 for 10 years, is to 
commence in 4 years, what is its present worth, at 6fo 
compound interest ? Ans. $1982.16. 

Case VI. 

323. To find the annuity, the present or final 
value, time and rate being: g^iven. 

1. An annuity running 12 years, at 6% compound in- 
terest^ is worth $44316.26 ; what is the annuity ? 
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Solution. — The present worth of an 

OPERATION. annuity of $1 for the given time and 

8.863252 )44316.26 rate, is $8.863252; hence, $44316.26 wiU 

$5000 ^^^® ^^ annuity equal to 44316.26 -j- 

8.863252. 

KuLE. — Divide the present or final value of the 
^iven annuity by the present or final value of an 
annuity of $1, for the given time and rate, 

WniTTEN EXEMCI8 M S, 

2, Find an annuity that, at 4^, for 7 years, will 
amount to $1816.60762. Ans, $230. 

3, What annuity, payable semi-annually, for 3 years, 
at 7^ compound interest, will amount to $589.51368 ? 

Ans. $90. 

Jf, A yearly pension, unpaid for 5 years, at 6^ com- 
pound interest, amounted to $6764.5116; what was the 
pension ? Ans. $1200. 

5, I gave, in payment for a house, an annuity valued 
at $2058.50, deferred 3 years, and to run 9 years ; what 
is the payment, interest at ^yfo ? Ans, $300. 
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PARTIAL PAYMENTS. 

The principal rules for Partial Payments, as already 
mentioned, are the United States and the Merchants 
Eule. It may, however, be desirable to give the student 
a knowledge of the following particular rules, as stated 
in Kirby^s Keports. 

CoNii^ECTicuT KuLE. — " Compute the interest to the 
time of the first payment, if that he one year or 
more frorrv the tim^e that interest commenoed; add 
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it io the principal, arid deduct the payment from 
the suTtb total. If tJtere be after payments made, 
compute the interest on the balance duR to the next 
payment, and then deduct the payment as above; 
and. in like manner from one payment to another 
tUl aU the payments are absorbed; Pbotibed, the 
tim.e between one payment and another be one year 
or more. But if any payments be made before one 
year's interest hath aecrued, tJten compute the in- 
terest, or the principal sum due to the obligation, 
for one year, add it to the principal, and compute 
the interest on the sum paid, from the tijne it was 
paid up to the end of the year ; add it to the sum 
paid, and deduct that sum from the principal and 
interest added as above.* 

" Xf any payments he made for a less sum, than 
the interest arisen at the time of such payment, 
no interest is to be computed, hut only on tfe« 
principal sum for any period." 

•Note. — "If q year dooa not esteDd Leyond the time at pay- 
ment; but if it does, then Snd the amount ol the principal remain- 
ing unpaid up to the time of Battlement, likewise the amount of the 
payment or payments from the time they were paid to the time o( 
settlement, and deduct the sum of tlieso several amounta from the 
amount of the principal," 

Vbbmont Rule, — /, " When payinents are Tnade 
on notes, bills, or similar obligations, whether pay- 
able on demand or at a specified tim.e, with in- 
terest, such paym^ents shall be applied : First, to 
LIQUIDATE THE INTEREST that hxbs accrued at the 
time of such payments, and Secondly, to the ejc- 

TINGUISHifENT OF THE PRINCIPAL, 

/I, " The annual interests that ahoB rema^ (**• 
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paid on notes, bills, or similar obli£ations, whether 
payable oil. demand or at a speoifled time, 'with 
interest annually,' shall be subject to simple is- 
TERB8T from, the time they became due to the time 
of final setUenvent. 

III. "If payments have Tbot been mad& in any 
year, reckoning from: the tirne such annual i?bterest 
began to accrue, the amount of such payments at 
the end of the year, tvith interest thereon from the 
tijne of payment, sTiaU be applied ; First, to liqui- 
date the SIMPLE lUTEREST that has accrued from 

i/te UNPAID ANNUAL INTERESTS; SECONDLY, to LIQUI- 
DATE the ANNUAL INTERESTS that have become due; 
Thibdlt, to the extino uishmest of the principal." 

Note, — When partial pajnients are made on notee " with interest 
annually," the New Hampshire and the Vermont Rule are eascn- 
tiftlly the same. Butwhen payments are made expressly on account 
of interest accruing but not then due, in Ndw Hampshire, they arc 
applied when the interest falls due, without interest on such pay- 
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324. Mensuvatiou is that branch of mathematics 
wliich treats of the measurements of lines, Bariaces, and 
solids. 

225. A Idne is that which has length without 
breadth or thickness. 

226. There are two binds of lines ; viz., the ■■straight 
and the curved. 

Z27. Pa^aUM Idnes are those which have tbfi 
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same direction. Since they lie in the same plane, and 

are equally distant * from' 

each other, they can never 

meet. • 

228. Oblique Lines are those which approach 
each other, and will meet if sufficiently produced. 

339. A Perpendicular Line is a line drawn to 
meet another in such a manner as to incline no more to 
the one side than to the other. 

330. An Angle is the opening 
between two lines meeting each other 
in a common point called the ver- 
tex. 



331. A Might Angle is an angle formed by two 
lines which are perpendicular to each other. 

333. An angle which is less than a right angle, is 
termed Acute; and one which is greater. Obtuse, 

SUKFACES. 

333. A Surface is that which has only two dimen- 
sions ; viz., length and breadth, 

334. Surfaces are either plane or curved. 

335. A Plane Surface is one with which a straight 
line joining any two of its points, will exactly coincide. 

336. A Curved Surface is one which changes its 
direction at every point. • 

337. A Polygon is a plane surface bounded by 
straight lines. 

338. Polygons are named according to the number of 
their sides ; ^hus, a polygon of three sides is called a Tri- 
angle, a polygon of four sides, a Quadrilateral^ etc. 
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339. A Diagonal of a. polygon is a lino joining Uiu 
vertices of two opposite angles. 

340. The Perimeter of a i)o]ygou is the sum of all 
its ^des. 

341. The Area of a polygon is the surface included, 
within its sides. 
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c 343. A Triangle is a 

polygon having three sides 
and three angles ; as, ABC. 

343. The Base of a tri- 
angle is the side upon which 
it stands ; as, AB. Any of 
the three sides of a triangle 
may he considered as the 

344. Tlie Altitude of a triangle is the perpendicular 
distance from the base to the opposite angle ; aa, CD. 

345. A Right - Angled 
Triangle is a triangle having 

I / one of its angles a right i 

^^ / The side opposite the right an- 

^H // ■! S'" '^ called the Hypothenuse. 

-*■'' ^ Case I. 

346. To And thte area of a 
triangle, when the ba^e and 
the altitude are given. 

1. Find the area of a triangle 
whose base is 16 ft,, altitude 9 ft, 




224 APPENDIX. 

OPEEATION. 

16 ft. X 9 ft. ^. ,, 
^ = 72 sq. ft. 

Rule. — To find the area of a triangle, multiply 
the base by the altitude, and divide the product by 2, 

2. What is the area of a triangle whose altitude is 28 
ch. 30 links, and base 24 ch. 48 links ? 

Am. 34 A. 102.272 sq. rd. 

3. Find the area of a triangle whose base is 18 ft. 4 in., 
and height 11 ft. 10 in, Ans. 108 sq. ft, 68 sq. in. 

Case II. 

247* To find the area of a triangrle when the 
three sides are given. 

i. The sides of a triangle are, respectively, 25, 39, and 
40 yd. ; what is the area ? 

OPEEATION. 

25 4. 39 4- 40 = 104 ~ 2 = 52 
52 — 25 = 27 
52 — 39 = 13 
52 — 40 = 12 
52 X 27 X 13 X 12 = 219024 

Area = V219024 =: 468 sq. yd. 

Rule. — From half the sum of the three sides, suih 

tract ea^ch side separately ; then multiply the half 

sum and the three remainders together ; and the 

square root of the continued product mill be the 

' area, 

2, Find the area of a triangle whose sides are G3, 60, 
and 39. Ans. 1134. 
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S. What is the area of a triangle whose sides ars 78, 
84, and 90 ? .-In*. 3034. 

Case III. 

34:8. Any two sides of a right-angled trlaugle 
being given, tu And the third Hide. 

1. If the base of a right-angled' triangle is 30 ft., an<l 
the perpendicular 40 ft., what is the hypothenuae? 



VSO^+IO* = VaSoO = 50 ft., A lis. 

2. In the triangle mentioned above, find the basQ, 

supposing the hypothenuae and perpendicnlar are given. 



V/SOO = 30 ft., Ann. 
3. In like manner find the perpendiculav, having the 
other two sides given. 



»V50^— 303 — yleoo = 40 ft., Ans. 
Rule. — I. To find tlie hypotlbcnuse, extract the 
aqioare root of the sum- of the squares of the other 

tivo sides. 
II. To find the base or the perpendicular, extract 

the square root of the difference between the squares 
of the two give?b sides. 

4. The foot of a. ladder is placed in the street 30 ft. 
from the wall of a house, and its top reaches directly to 
a window 48 feet above tlie level of the street ; what is 
the length of the ladder ? .4ns. 62 ft. 

5. How far from a wall 29 ft. high must a ladder 25 
ft. long be placed so that a person may ascend to within 
5 ft. of tiie top ? Am. 1 ft. 
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QUADRILATERALS. 

249. A QuadrilatercU is a polygon having four 
sides and four angles. 

250. Quadrilaterals are divided into Parallelograms , 
Trapezoids, and Trapeziums. 

261. A Parallelogram is a quadrilateral having 
its opposite sides parallel. The perpendicular distance 
between its opposite sides is called the Altitude. ^ 

252. According to the nature of their sides and 
angles, parallelograms are divided into Ehomboids, 
Rhombuses, Rectangles, and Squares. 









Rhomboid. 



Skombus. 




Rectangle. 



Ji /n 4 

/ ^ ~~^. 



Bguare. 



253* By closely observing and comparing these figures, 
it will be seen : 

1. That each is a parallelogram having its opposite 
sides and opposite angles equal. 
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2. Either diagonal bisects the area ; and if both be 
drawn, they will bisect each other, and divide the area 
into four equal or equivalent parts. 

3. A Rhomboid is a parallelogram having its angles 
oblique, and its adjacent sides unequal. 

4. A Rhombus is an oblique-angled parallelogram hav- 
ing all its sides equal. 

5. A Rectangle is a parallelogram having all its angles 
right angles. 

6. A Square is an equilateral rectangle. 





Trapezoid, 



Trapezium. 



254. A Trapezoid is a quadrilateral having only 
two of its sides parallel. Its altitude is the perpendicular 
distance between the parallel sides. 

355. A Trapezium is a quadrilateral having none 
of its sides parallel. 

Case I. 

356. To find the area of a parallelogrraniy when 
the base and the altitude are griven. 

1, If the base of a parallelogram is 500 yd., and the 
altitude 363 yd., what is the area ? 

OPEEATION. 

500 yd. X 363 yd. = 181500 sq. yd. 
181500 sq. yd. —4840 = 37.5 Acres., Ans. 
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Rule. — To find the area of a parallelogram, 
multiply the base by the altitude. 

Note. — The area of a rectangle is found by multiplying the 
length by the breadth ; and that of a square is equal to the side 
multiplied by itself. 

S. What is the area of a parallelogram whose base is 
125 ft., and altitude 37^ ft.? Ans. 4687i sq. ft. 

3. How many square feet of flooring will be required 
for a room 72^ ft. long, and 53 ft. wide ? 

A71S. 3842^ sq. ft. 

4-' How many acres in a garden in the form of a rhom- 
bus, the base being 150 yd., and the perpendicular 
height 30 rd!? Ans. 6 A. 550 sq. yd. 

5. Find the area of a rhomboid whose length is 10.51 
ch., and altitude 4.28 ch. Ans. 4 A. 1 R. 39.7 P. 

6. A man bought a lot 121 yd. long, 40 yd. wide, and 
agreed to give 1100 an acre. What did the lot cost ? 

Ans. $100. 
Case II. 

257. To find the area of a trapezoid. 

1. What is the area of a trapezoid whose parallel sides 
ai-o 12 ft. and 18 ft., respectively, and whose altitude is 
8 ft.? 

OPERATION. 
12 ft. +18 ft. ^. ,^^ , 

- ^ X 8 ft. = 120 sq. ft., Ans. 

KrLK. — Multiply one-half the sum of tJi-e paralM 
stdi's by the altifude. 

J. Find the area of a traj>ozoid whose parallel sides are 
ir>| and H^fif ft., ros][>eotively, and altitude 40 ft. 

Ans. 6154 sq. ft. 



I 
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3. At $12^ an acre, what ia the value of a farm in the 
form of a trapezoid whose altitude is 23 chaina, and its 
parallel aides respectively, 40 and 22 chains ? 

Ans. *852.50. 
Case ni. 
258. To find the »rea of a trapezium. 

1. What is the area of a trapezium whose diagonal ia 
33 ft., and the perjiendiculara to this diagonal IG and 
18 ft.? 



Ki, g, 



^ ^1x32 ft. = 544 sq. ft.. Am. 

Bttle. — MuiUply the diagoTtal by half the sam of 

perpendiculars drawn to it fronv the vertices of 
opposite angles. 



S. What ia the area, in acres, of a field in the form of 
a trapezium, whose diagonal is J of a mile, and the per- 
pendiculars to this diagonal 5 ch. and 6 ch. ? 

Atih. 11 acres. 

TIIR CIRCLE. 

S59. A Circle ia a plane figure 
bounded by a curved line, called 
the Circumference, every point of 
which is equally distant from a 
point within called the Centre. 

260. The Diameter of a cir- 
cle ia a straight line passing through 
the centre, and terminating at 
both ends in the circmufcrenee. 
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261. Tho Rddiiis of a circle is a straight line 
drawn from the centre to any point in the circumfer- 
ence. ^Fho radius is one-half the diameter. 

Case 1. 

!36!3. To find the circumference of a circle^ when 
the diameter is griven. 

/. Wliat is tlio circumference of a circle whose 
diameter is 25 ft.? 

OPERATION. 

25 ft. X 3.1416 = 78.54 ft. 

Rule. — To fiiid the circumference of a circle, 
multiply the diameter by 3.1416* 

j?. Find the circumference of a circle whose diameter 
is 03. Ans. 197.92. 

S. A circular pond is 35 ft. in diameter ; what is its 
cinMimferonco ? Ans, 109.956 ft. 

Case II. 

2G3. To find tho diameter of a circle, when the 
oiroumfbrence is jriTeu. 

i. If the circumferenoo of a circle is *25.1328 ft., what 
K^ it« diameter ? 

OPKRATIOS. 

25.KV28 ft. -^ 3.1416 = 8 ft., Ann. 
l^ri.K. — To fitui th^ iUnm^Ur of a cirdi*. divi<^^ 

f . Kind tho diamotor of a oirelo who>se oircumferenoe 
is^VV^VM^, .Ijm, 16. 
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3. What ia the diameter of it f-mile circular i-<i( 
ionrse? A,i». 430 ytl. 



264. To finil the area of a circle, when either 
Its diameter or ciroiimferenee is griveii, or wlien 
both are given. 

1. Find the area of a circle whoso diameter is "lO ft. 



50 ft.= X ,7854 = ineS.o sq. ft. 

2. Find the area of a circle whose diameter is 20 ft,, 
L and circnmference 63.832 ft. 



2.833 ft. X 30 ft. 



314.16 sq.ft. 



HtTLE, — I. WTien only the diameter is given, 
' multiply its square by .7854- 

II. Wlten both the diarneter and the circumfer- 
ence are given, find one-fourth of their product. 

Note.— If only the oircnmference is given, multiply its square by 
.07058. Or, having found the diameter, follow Bulo 11. 



3. What ia the area of a circle whose circumference ia 
710 ft.? Anx. 40116.28 sq. ft. 

4- Tf the radius of a circle ia 75 ft., what is its area ? 
Ans. 17671.5 sq. ft. 
5. What is the value of a circular piece of ground 
■whoBe circumference is 1500 ft., at J24 an acre ? 

Am. td6.6& 
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Case IV. 

265. To find the diameter or the circumference 
of a circle, wlien the area is given. 

1. The area pf a circle is 19.635 sq.ft.; what is the 
diameter ? 

OPEEATION. 

Vl9.635-r-.7854 = V25 = 5 ft.. Arts. 

2. What is the circumference of a circle whose area is 
2578.23 sq. ft. ? 

OPERATION. 

V2578.392 -r- .07958 = \/32i00 = 180 ft., Ans. 

Rule. — 7. To find the diameter, divide the area 
by ,7S54f CL^d extract the square root of the 
quotient, 

II. To find the circumference, divide the area 
by .07958, a.nd extract the square root of the 
quotient. 

Note. — ^The circumference may also be found by first finding the 
diameter, and then applying the rule for Case I. 

3. The area of a circle is 78.54 sq. yd.; what is the 
radius ? Ans. b yd. 

4. A horse is fastened to a post hy a rope so that he 
may graze over 38.4846 sq. rods of grass; what is the 
length of the rope ? Ans. ^\ rods. 

5. What is the circumference of a circular fish-pond 
which has the same area as a square whose side is 40 
rods? Ans, 141.78 rods. 
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SOLIDS. 

266. A Solidf or polyhedrvn, has txtenaiou in 
length, breadth, and thickness or height. 

267. Solids inclnde Prisms, Pyramidg, Cylinders, 
Cones, Spheres, etc. 

368. The planes bounding a solid are called Faces, 
and their intersections Sdyes. 

369. A Rrisnt is a solid whose 
bases are equal polygons, and whose 
sides are parallelograms. 

370. Prisms are called triangular, 
quadrangular, pentangular, etc., ac- 
cording to the form of their bases. 

371. The parallelograms form the 
Convex Surface, and the perpendicular distance between 
the bases is called the Altitude of the prism. 





373. A Parallelopipedon is a prism having 
parallelograms for its bases. 

373. A Citbe is a paral- 

lelopipedon having all its 
fficcs eqnal squares. 

374. A CyHnder is a 
uniformly round body hav- 
ing equal and parallel cir- 
cles for its b 





'£75. The AJliiiulo of a cylinder is n etraight line 
joining tiie centres of its baaes. 

376. A Pyramid is a solid 

having for its base any polygon 
whatever, and for its lateral 
faces several triangles which 
meet in a common point called 
the vertex, 

377. A Cone ia a solid hav- 
inga circular base, and its convex 

Burface tapering uniformly to a point called the vertex. 

378. The AUiiude of a pyra- 
mid or cone, is the perpendicular 
distance from its vertex to the 
plane of its base. 

279. The Slant Hei'jM of a 
p}Tamid is the perpendicular die- 
..^^^^^^^^^^^ tance from the vertex to one 
'f.^^^^H^^^^^ of the sides of the base ; while 
that of a cone ia measured by a 
line drawn from the vertex to the circumference pf 
the base. 

Ak A 

380, When the top of a pyramid or cone is cut off by 
a plane parallel to the base, the part remaining ia culled 
' e M'usittm, 



A 



381. A Sphere ii 
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a solid boimdetl liy a curved sur- 
fa,ce, every point of which is 
equally distant from a point 
within called tlie Centre. 

383. A straight line drawn 
through the centre of a sphere 
and terminating at both ends in 
ita surface, ia called the Diame- 
ter ; and a straight line drawn 

from the centre to any point in the surface, is termed the 

Badius. 




383. To liniltlic e< 
I uyliuder. 



Cask I, 

iiivcx Hiirfa«o of any prism or 



1. What is tlie convex surface of a cube whose side 
Sft.? 



B ft. X -i = 33 ft. =1 perimeter of base, 
32 ft. X 8 ft. = 356 sq. ft., .-l«.i. 
NoTB. — Any two oppoaitc faces of a cube may he cimsidered oa 

Z. What is the convex surface of a cylinder whose alti- 
tude is 10 ft. , and the diameter of its base 10 ft. ? 



3.1410 X 10 ft. = 31.416 ft. = perimeter of base. 
31.416 ft. X 10 ft. = 314.16 sq. ft., Ann. 



Role. — Multiply the. -penmeter of the hose hy the 
altititde. 
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«?. Find the convex surface of a triangular prism whose 
altitude is 20 ft., and the sides of its base 8, 10, and 12 ft., 
respectively. Ans. 600 sq. ft. 

4- How many sq. ft. of boards will it require to cover 
the entire outside of a cylindrical boiler, which is to be 
shipped to Boston, the diameter of the boiler being 3^ ft. 
and the length 12 ft. ? Ans. 213.39 sq. ft. 

S. What is the entire surface of a cylindrical rolling- 
stone, 5 ft. in length, and 15 in. in diameter ? 

Ans. 22.09 sq. ft. 

Case II. 

384. To find the volume of any prism or cylin- 
der. 

1. What is the solidity Of a triangular prism whose al- 
titude is 15 ft., and the sides of its base, respectively, 3, 
4, and 5 ft. ? 

OPERATION. 

The area of the base is 6 sq. ft. 

6 sq. ft. X 15 ft. = 90 cu. ft. = volume. 

^. Find the volume of a cylinder whose altitude is 
28 ft., and the diameter of its bases 2^ ft. 

OPERATION. 

2i ft.2 X .7854 = 4.90875 sq. ft. = area of base. 
4.90875 sq. ft. x 28 ft. == 137.445 cu. ft., Ans, 

Rule. — Multiply the area of the base by the alti- 
tude. 

3. What is the cost of a block of Carrara marble 8 ft. 
long, 3 ft. 10 in. wide, and 6 ft. 6 in. high, at 12.25 a 
cu. ft. ? Ans. 1448.50. 
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J^. How many bushels of wheat can a cylindrical veseel 
Illold, that is 4 ft. C in. in diameter and 5 ft. 4 ia. deep ? 
A-ns. 68 bu. 5 qt. 
Case IH. 
385. To find the convex surface of a pyramid or 

1. What ia the convex anrface of a Bqnare pyramid, 
I whose slant height is 60 in., and each side of its base 



I 



30 in. X 4 = 120 in. = perimeter of the base. 
130 in. X (60 in. -^3) = 3600 sq. in. = 25 sq. ft., Ans. 
2. Find the convex snrface of a cone whose diapietei 
s 8 ft., and the slant height 30 ft. 



8 ft. X 3. 1416 = 35.1328 ft. = circumference. 
25.1338 ft. X (30 ft. ^2) = 251.338 sq.ft., An.s. 

'Kxs'LE.— Multiply the perimeter of the base hy one- 
half the slant height. 

Note. — Add the area of the base ki the convox aurtaL-o lor the 
entire surface. 

3. What is the entire surface of a pyramid whose base 
is a rectangle 13 ft. by 9 ft., and its slant heigh't 8 ft. 
6 in.? _ Anx. 386 ^ aq. ft. 

^. The diameter of a cone is 20 in. , and its slant height 
20 ft.; what is its entire surface ? Ans. 54.54 aq. ft. 

Case IV. 
286. To find the solidity of a pyramid or cone. 

1. What is the solidity of a square pyramid, the side 
of whose base is [• ft., and the altitude 27 ft. ? 



9 ft. X 9 ft. = 81 sq. ft. = area of base. 
81 sq. ft. X (i X 27 ft.) = 729 cii. ft.. Ana. 

3. What are the solid contents of a cone, the diameter 
of whose base is i ft., and the altitude 15 ft. ? 



4 ft.'' X. 7854: 
12.5664 sq. ft. > 



= 12.5064 sq. ft. : 
(ixl5ft.)=62 



: area of base. 
i32 cu. ft., Ans. 



Rule. — Alultiply the area of the base- by one-third, 
of the altitude . 

3. Find the cost of a triangular pyramid of brown 
stonS) whose altitude is 9 ft., each side of the base being 
3 ft., at i2^ per cu. ft. Ans. $29.23. 

^. What is the solidity of a cone generated by the 
revolution of a triangle about its perpendicular, whose 
hypothenuse is 13 ft. and base 5 ft. ? 

Ans. 314.16 en. ft. 
Case V. 
387. To find the couTex surface of a fruBtmn 
of a pyrttmid or cone. 

1. Find the convex surface of a frustum of a square 
^ pyramid whose slant height is 19 ft., each side of the 
^L upper base ? ft., and of the lower base 12 ft. 

L 



48 ft. +38 ft. = 76 ft. ^ 
76 ft. x(ix 19 ft.) = 



sum of perimeters. 
722 sq. ft., ,4ns. 



EuLB. — Multiply the sum of the perimeters of the 
bases by one-half the slant height. 

Note.— ^The entire surface is eqliftl to the EODVex surface plus 
the areas of t.he baseB. 



MENSURATION. 339 

What is the -whole surface of the frustum of a 
qaadrangnlar pyramid, the slant height being 18 ft., 
each side of the upper end 5 ft., and each side of the 
lower end 14 ft. ? Ans. 905 sq. ft. 

,3. Find the convex surface of the frustum of a cone 
whose slant height is 100 ft., and the diameters of whose 
bases are, respectively, 8 and fi ft. Ans. 2199.12 sq. ft. 

4- How much will it cost to line a cistern with cement, 
if it ia 15 ft. square at the top, and 1^ ft. square at the 
bottom, the slant being 8 ft., at 41.25 a sq. ft.? 

Ans. *144. 

Case VI. 
388. To find the solidity of a Iriistum of a pyra- 
mid or cone. 

i. The altitude of a frustum of a cone is 12 ft. and 
the areas of the bases are, respectively, 4 and 9 sq. ft. ; 
what is its solidity ? 



•vi sq. ft X 9 sq. ft. = G sq. ft. = mean base. 
4 sq. ft. + 9 sq. ft. +6 sq. ft. = 19 sq. ft. = sum of bases. 
19Bq. ft. x(ixl2ft.) = 76cu. ft., Ans. 

Rhle. — To the sum of the areas of the bases add 
the mean proportional between them, and multijAy 
the sum by one-third of the attitude. 

2. Find the volume of a frustam of a square pyramid, 
the aides of whose bases are 3 and 5 inches, respectively, 
and the altitude 18 in. Ans. 994 cu. in. 

$. What is the volume of a frustum of a cone, whose 
height is 30 ft., and the radii of its baaes, respectively, 8 
and 6 ft.? Ans. 4052.664 cu. ft. 



240 Al>PENDi3:. 

Case VII. 
289.. To find the surikce of a sphere. 

i. Find the surface of a globe 50 in. in diameter. 

OPERATION. 

50 in.8 X 3.1416 = 7854 sq. in. 

EuLE. — Multiply the square of the diameter hy 
3.1416, 

S. What is the surface of a sphere whose diameter is 
4 ft. 8 in. ? Ans. 9852 sq. in. 

3. What would it cost to gild a ball for a flag-pole, at 
H cents a sq. in., the diameter of the ball being 4 in. ? 

Am. 10.63. 

Case VIII. 
290. To find the solidity of a sphere. 

1. Find the solidity of a globe whose diameter is 12 ft. 

OPERATION. 

. 6 ft.8 X 4 X 3.1416 -^ 3 = 904.78 + cu. ft., Ans. 

EuLE. — Multiply 4 times the cube of the radius 
by 3.I4I6, and divide the product by 3. 

Note. — The solidity of a sphere may also be found by multiply- 
ing the cube of the diameter by .5236. 

^. What is the volume of a globe whose diameter is 
18 ft.? Ans. 3053. 64 cu. ft. 

J. How many cu. ft. of gas in a balloon whose diameter 
18 40 it ? Ans. 33510.4 cu. ft. 



MENSURATION. 



GAUaiNG. 



391. Gauging is the process of finding the capacity 
of casks and other vessels. 

Note. — A eaak: or barrel iiiaj be coaBidercd as a cylinder having 
tlie sauii! loiigtli and a mean or bulgiiig diameter. 

1. How many gallons in a caak whose head diameter is 
28 iu., bung diameter 37 in., and length 40 in.? 



38 in. + (37 in. ~ 38 in. )f = 34 in. = mean diam. 
34 in.» X 40 in. x .0034 = 157.216 gal., Ans. 

Rule. — /. To the head diameter, add | of the 
difference ietween, the head and the bung diame- 
ter, and the result loiZl he the mean diameter, 

II. Multiply the square of the mean diameter 
iy the length, both expressed in inches, and their 
product by .0034- 

S. Find the quantity of vinegar in a cask whose bung 
and head diameters are 32.5 and 26.5 in., respectively ; 
the length being 42.5 inches. Ans. 134.43 gal. 

3. How many gallons in a cask whose bung diameter 
is 38 in., head diameter 32 in., and length 40 in.? 

Ans. 176.256 gal. 

4^ What are the contents of a cask whose bung 
diameter is 36 in., head diameter 30 in., and length 48 
in.? . Ans. 188.66 gal. 

5, Find the number of gallons in a cask whose length 
is 40 in,, bung diameter 31 in., and head diameter 24 in. 
Ans. 111,76^. 



A P P E N ]J I :£ . 



SIMILAR POLYGONS AND SOLIDS. 

292. Simdlar Polygons are such aa have their 
angleH equal, each to each, the same niimher of sides, and 
the sides about the equal angles iiroportioiial. 

S93. Similar Solids are those which have their 
solid angles equal and like placed, and are bounded by 
the same number of similar and like-placed polygons. 

Prinoipleb. — I. The areas of sitailar polygons aro 
proporlional to the squares of their like dimensions. 

II. The volumes of similar solids are proportional to- 
the cubes of their like dimensions. 

1. If the diameter of a circular field containing 28.2744 
eq. ft., is 6 ft., what is the diameter of a similar field 
containing 78.54 sq. ft.? 



I 



28.3:44 sij. ft. : 78.64 sq. f t. : ; 6 ft.' : x^ 
:fi = 100 sq. ft. 
x= W ft., Ans. 

3. Two rectangles are to each other as 7 ; 15 ; the 
length of the first is 80 ft.; what is the length of the 
second P Ans. 117.108 ft. 

J. "What is the area of a triangle whose base is 25 ft., 
if the base of a similar triangle containing 150 sq. ft., ia 
12^ ft.? Ans. 600 sq. ft. 

4. If the side of a cubical cistern containing 1728 
cu. in., is 1 ft., what is the solidity of a similar cistern 
whose side is 4 ft. ? Ans. 116693 cu. in. 

d. If a cone G ft. in height contains 1539 cu. ft., -what 
are the contents of a similar cone 4 ft. in height P 
A713. 45G cu. ft. 
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